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oot Tavafaemrea

Professor Yogesh Tyagi
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MESSAGE

I em happy to know that Kalindi College, University of Delhd, is publishing the E o
volume of the Acodemibe Journel as o refereed research volume showeasing the on-going
research af (he eallege teachers and selected visitors and cxperts wha have contributed 1o

ihe knowledge enhancement i ihe college.

[ am eonfident that the Jeumal wiil projest diverse areas of research and innovations that

will encourape further discourse in all disciplines.

| exiend my besi wishes to Kalindi Cellege and all contributtons to this publication and

hope it will generate more enthusiasm and encouragement Tor future research.
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Yogesh Tysgl
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Principal’s Message

[ take immense pleasure in relcasing the fifteenth volume of Yearly
Academic Journal for the current year. This year we have taken our first
steps towards a milestone by turning this journal into a refereed one. I
hope, rather T am convinced that this shall contribute towards the
publication of quality research in the future and set a benchmark for
others in the field. The allocation of ISSN number and its transformation
into a reviewed journal can only take the good work done by past editors
forward, This is a collective effort and I wish the editorial team the best
in their endeavours. The production of original, well researched articles
chould be our goal so that readers, both faculty members and students
can benefit from knowledge sharing,

I congratulate the Editor Dr Punita Verma, Co-Editor Dr Chaity Das, Dr
Nisha Goyal, Dr Pukhraj Jangid, Ms Sunita Sharma, Dr Reena Jain, Dr
Neetu Agrawal, Dr Kailash, Ms Tanveen Kaur, Ms Lakshmi Priya B. on
the successful production of the 2015-2016 issue,

Dr. Anula Maurya
Principal




Editorial

The “Yearly Academic Journal” of Kalindi College has taken a major leap
forward this year with its fificenth volume carrying only refereed research
contributions along with contributions of our invited speakers. After fourteen
years @ new beginning has been made. But in the process a serious effort has
heen made to enhance the quality of research publications by henceforth having
them referced through subject experts in each field We are thankful to the
experts in their respective fields who by consenting to referee our research
contributions, have not only made valuable contributions thereto but have
enhanced the depth of the subject content. We are indeed grateful to them. We
are sure this would go a long way in establishing the journal as a coveted

academic endeavour to all researchers in the University af Delhi.

This special initiative has also been taken to inspire our faculty members to
move towards developing an atmosphere conducive 1o research. Research which
is not confined to individual endeavours and efforts of our faculty, but rather
involves undergraduate students as well. Six research papers in Physics, two in
Hindi and one in Economics are a result of research undertaken by
undergraduate students under the guidance of the respective Sfaculty members.
The idea is to inspire the faculty members to engage themselves in research at
all levels, starting from undergraduate and going 1o postgraduate and to report
their findings to refereed journals such as this one. It is only research that can
provide the necessary intellectual dimension which will generate exira inferest,
excitement, motivation and a sense of fulfilment to both the teacher and the
student. This is indeed the sine qua non of research which we believe can fulfil
the goal of the ideal teacher student ratio, 1:1. Apart from keeping the
intellectual spark alive in the life of a teacher. it helps inculcate the values of
community work and harmony amongs! students. Development of confidence
and a sense of being able to accomplish something are the added benefits for
both.

Environment remains @ priority concern for mankind today. Dr. Kalpana has
presented a beautiful survey of the current scenario of flv ash management in
urban India. She has outlined the environmental impact of fly ash both on air
and water pollution. Her contribution gives a detailed state wise account of
generation and its wtilisation during the year 2014-2015. Important conclusions
have been drawn regarding the requirement of a proper policy of fly ash
utilization for the benefit of our couniry.



.

“A picture may be worth thousand words. " However, the way Dr. Ranjana Ray
Mishra has explained the beauty of the gardens of Kalindi College in wards, thiy
Sfamous saying may nof be true after all. The four gardens of Kalindi have beey
very well described in terms of their beauty and the varied collection of plants
These gardens not only provide education regarding various herbs and trees b
also space for recreational activities for students. Due to diverse collection of
plants, nests of different kinds of birds and a number of huge rocks laden in a

picturesque jfashion, these gardens have earned one of the most coveted
positions in the University of Delhi.

Role af women in society has been contimiously undergoing a transformation. In
the research paper Angles of Business-"'Women Entrepreneur’ the challenges
and limitations of women entreprencurs have been discussed by Ms. Rajni. She
has also highlighted thar despite these challenges, there is a substantial increase

in the number of women entrepreneurs in fndia. Apart from that, the paper shows

that wemen entrepreneurship in India is evolving from neighborhood businesses
to global main stream economically vital businesses.

“Tradeoff between economic growth and social welfare, with a special

- reference to famines since the late 18th century in India” is a coniribution
| where the authors have pierced the veil of economic development, under which.
social development of Indian public was completely ignored by the British fr‘-’l-?f"

1757 to 1947 Awthors have emphasized thar the famines in India during

aforesaid period were a direct result of exploitative policies af the

| administrators of that time, who had lirtle concern for the starving poor and

l weak. According to rthe authors, the famines and overall economic degradalion

could have been prevented had social welfare been placed at a higher Fﬂﬂrﬁﬂﬂf
than economic development fof Europe).

The three contributions of Mr. Prabhat Rana, Ms. Shipra Gupta, and Ms.
Lakshmi Priva Balakrishnan from the Department of English cover diverse
literary and theoretical grounds bv critically engaging with guestions like
Jundamentalism and media censorship, historical conflict, and globalizarion and
postcolonialism. Mr. Prabhar Rana’s chapter, ‘Rethinking “The Clash”:
Defiance of Fundamentalism and Censorship in Salman Rushdie's Shame’
analyses Salman Rushdie’s novel Shame and shows how it effectively critigues
Jundamenialism and media censorship. Ms. Shipra Gupta 's paper, 'History and
the Shaping aof Identity in The Kite Runner{'s) Afghanistan’ looks at how the
social, cultural, and historical conflict in Afghanistan shapes the identity of its
people. Ms. Lakshmi Priva Balalrishnan's contribution "Globalization and
Postcolonialism '’ engages with the many paradoxes thar surround these terms
and proceeds o critigue posicolonialism’s complicity  with  cultural
commodification. All the three coniributions, by addressing the multiple

L
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complexities and issues surrounding their contexts, provide useful inzightx into
the contemparary discourses in literature and theory.

The contributions represented by the Department of Journalism offers
commentary on the debates surrounding issues like pender, cinema, and
technology, which, seen from the vantage point of contemporary discourse, are
closely inrerrelated. The contribution ‘Arve Villains Vanishing from Hindi
Cinema? " by Ms. Mamia traces the changing rrope in Hindi cinema by lnoking
af how and why the iconic villains who dominated the screen in the [9350s and
I960s are nor to be found in Bollyweood cinema anvmore. Mr. Ezra John's
chapter, 'Representation af Women in BRUNCH Magazine: A Study on Gender
Politics and Marginalizing Women in Patriarchal Society' examines the
representation af women in advertisements and shows how the print media
reinforces gender stereotypes by portraving women as being ‘inferior’. In ‘Role
of ICT in Global Communication’ Ms. Manisha and Ms. Ahana Chopra show
the indispensability of ICT in the comemparary world and argue how ICT
annuls the concept of physical space by ‘bridging the gap between physical and
social space .

Our solar system has our beautiful and mysterious planets revolvin £ around the
sun in elliptic orbits, this itself generates a curiosity as to why they are of such a
shape. Dr. Sanfay Kumar's contribution enlightens us about other am;.i'j;-m;ﬂm
of ellipses. He has discussed about a cryptosystem hased on the concept af
elliptic curves. The fourney from the basic concepts and arithmetic of elliptic
curves to their use for criptography has been supported well with examples, A
comparison of the elliptic curve cryprography (ECC) with RSA cryplosvstem has
also been made. The author has presented the benefits of ECC over RSA and its
applications.

We consider it our privilege to publish an article hv late Dr. V.P. Sharma

Padma Shree (1992) and Padma Bhushan 2014) awardee and the mede;r
Director of National Institute of Malaria Research New Delhi. He had visited
our college as an invited speaker during the first workshop on "International
Year of Light" organised in our college last vear. He was holding the position
of NASI's Distinguished Professor and [CMR Chair in Public Health Research
at the Indian Institute of Technology, New Delhi at the time of the visit. A
crusader of human health all his life he spoke on vitamin D as an essential
nutrient required for a healthy life and the effects of its deficiency on human life.
We also had the privilege of the presence of Prof. A. Ghatak and Prof. A. Pathak
at the workshop. They enlightened the audience about the optical fiber and
aprical communication respectively. Prof. Ghatak’s rescarch paper provides a
review aof the history of optical fibre development and its various uses for the
benefit of mankind. Frof. Pathak has explained the basic ideas of aptical
communication and its rechniques. All these three contributions have been
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reprinted from the book "LIGHT & ITS MANY WONDERS" (Editors: Ajoy
Ghatak, Anirban Pathak & V P Sharma), VIVA Books, New Delhi ; copyright
VIVA Books, New Delhi & NASI (The National Academy of Sciences, fndia),
Allahabad with permission from VIVA Books, NASI & Authors,

Further, the seven contributions from Department of Physics contributed by Dr.
Rachana Kumar, Dr. Pushpa Bindai, Dr. Punita Verma, Dv. Triranjita

Srivastava, and Dr. Nectu Agrawal cover not only current but also a wide

variety of topics of intcrests in contemporary trends in Physics. This includes

work on Optics, Nanoscience, theoretical condensed matter physics and
instrumeniation physics.

The conmibution by Dr. Neciw Agrawal is based on the electron transpori
praperties of a new kind of condensed matter system viz. Graphene. It basically
talks about the electron transport in the presence of a simple gate potential and
interestingly. the underlying optical analogy. The four contributions by Dvr.
Bindai and Dr. Srivastava are based on simulations on various types of
integrated waveguides like planar dielectric and plasmonic waveguides,
characterization of optical fibers and the experiments on the applications of
fiber opric pressure sensors. Dr. Rachna Kumar’s work is based on thin film

fabrication achieving an effective control on the optical absorbance properties
thereby proposing an application for the oprical filters.

Contriburions in hindi from various departments have been introduced and

summarised beautifully by Dr. Pukhraj. For us the journey has just begun, to
re-search curselves...

Punita Verma

and
the editorial team.
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CURRENT SCENARIO OF FLY ASH MANAGEMENT IN
URBAN INDIA

Kalpana Kumarj
Department of Botany, Kalindi College,
Email: kalpanaO82008{aigmail.com

Abstract: India represents almaosge 17 .31% of the worlds popufation, which means one ouj
of six people on this pfanrr live in india. With the population growth rate ar 1 58%, Indig
is predicied to have more than [1.53 hillion peaple by the end of 2030, India s a
developing country hence with the boom in popularion and industrial growrh, the need
Jor power has incregsed manifold. 73% of India s roral installed power generation
capacity is thermal, af which 9% is coal-based generation, with diesel, wind, gax, and
steam making up the rest. Coal based power plant regquires coal of high calorific value to
generare apiinmum heat conseguently to generate electricity, in this process a buy product
which is alsa wasre fhv-ash or coal ash is produced. The current electricity genevarion in
fndia as on March 31 2014 is abour I.{2,058 mw,63-70% of which is thermal fmostiy
coal based), According to an estimate 100,00 mw capacity or more wonld be reguired in
the next 160 years due to continually increasing demand of eleciricity. The scenario with
respect to fIv ash wtilization has undergone considerable improvement over the past few
vears. During the Year 2014-135, the maximum utilization af fly ash ro the extenr of 42.26
% af total fIv ash wtilized was in the Cement sector, followed by 13.00 %5 in mine filling,
F1.72 % in making bricks & riles, 10.77 %% in reclamation af low Iving arca, 9.56 % in
ash dyke raising, 3.32 % inroads & ermthankmenis, .93 25 n aoriculivre, .74 %2 fn
Concrete, .07 % in Hvdro Power Sector®& 6.70 %% in Others etc. Use of fly ash in
agricultural applications has been well demonsivated and has been accepted by a large
number of farmers. Fiy ash provides the uptake of vital nutrients/minerals by crops and
vegeration, and can be considered as a potential growih improver. The flv ash was
collected from Grasim Industry, Nagda (M. P.). The treatments were TO (eoniral), Tl (5%
Sy ashy), T2 (10% My ash), T3 (25% fly ash). T4 ¢(50% flv ash) on dry weight-basis in soil-
ash mivture. In this experiment, root length was found to be increased by, 50% in T3 and
T4 plants and shoort length up to 49, 19% with 25% ash application.

Keywords:-Thermal Power Plants, Fiy Ash  Production, Generation, Agriculture

INTRODUCTION

India represents almost 17.31% of the world's population, which means
that one out of six people on this planet live in India. With the population
growth rate at 1.58%, India is predicted to have more than 1.53 billion
people by the end of 2030.
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India is a developing country hence with the boom in population and
industrial growth, there is an increased demand of power. According to
the MNational Thermal Power Corporation (NTPC), coal is used for
approximately 62.3% of electric power generation in India, oil and gas
accounts for 10.2%, hydro's share is 24.1%, nuclear, wind, and others
contribute the remaining 3.4%.

The current electricity generation (as on March 31, 20014) in India is
about 1,12,058 MW, 65-70% of which is thermal (mostly coal based).
According to an estimate an additional 100,000 MW capacity or more

would be required in the next 10 years due to continually increasing
demand for electricity.

Coal based power plants require coal of high calorific value to generate
optimum heat. Consequently to generate electricity, in this process a
waste by- product which is also waste fly ash or eoal ash is produced. In
Indian coal average ash content is 35-38 %. Thermal power generation

through coal combustion produces minute particles of ash that causes
serious environmental problems.

ENVIRONMENTAL IMPACT OF FLY ASH

The fly ash is very fine ash particles and is generated from thermal
power plants in large quantity hence its disposal require large quantity of

land and water. The problem with fly ash is that if it is not managed well
it will create air water and soil pollution.

Air pollution

The presence of toxic trace metals in the fly ash particulates constitutes
the greatest health hazard. Metals account for only 0.01% to 0.3% of all
particulates in air, but their significance may be far greater due to their
accumulation and possible synergistic effects in human tissue. Air
pollution is caused by direct emissions of toxic gases from the power
plants as well as windblown ash dust from ash mound/pond. The air-
borne dust can fall in surface water system or soil and may contaminate
the water/soil system.

Fly ash particulates varies from 0.1 micron to greater than 100 microns.
Due to the increased concentration of toxic trace elements in finer fly ash
particulates small particulate escaping enussion stacks will have greater

2
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biological impacts. Depending on the size of fly ash particulate, particles
will be trapped in the mucous layer or in the alveoli. For particulate
acrosols the position is more complex. Particles of 1.0 microns deposit
deep in lung. Those more than 7.0 microns deposil in the conduclive
airways. The fine particles of fly ash reach the pulmonary rcgion of the
lungs and remain there for long periods of time; they behave like
cumulative poisons. The submicron particles enter deeper into the lungs
and are deposited on the alveolar walls where the metals L'mllfl be
transferred to the blood plasma across the cell membrane. The residual

particles being silica (40-73%) cause silicosis.
Impact on water system

The dry dumping of fly ash in open beds or in landfills make the fly ash
vulnerable to the action of rain water and winds. Strong winds can move
particles of fly ash from dump sites to adjacent agricultural landsifm:td
stuff or surfaces, drinking water bodics. Since less than 10% of fly at'ih
constituents are considered water soluble, surface association of m““i
metals on fly ash can be a major source of water pollution. The actud
amount of toxic elements released from fly ash in natural water form
stock piles of fly ash. The toxicity of fly ash depends largely on the pH,
bonding between the element and fly ash, its chemical form and the
physicochemical properties of water.

FLY ASH GENERATION AND UTILIZATION IN INDIA

Fly ash generation at thermal power plants is increasing at an alarming
rate, 40 million ton (1994), 90 million ton (2000),190 million ton (2010)
and 230 million ton (2014). It is projected to be 1000 million ton by
2030. (Anonymous 2015)According to the MOEF Gazette Notification
dated Sept. 14, 1999, the existing power stations have to achieve 20%
ash utilization within three years and 100% utilization in 15 years from
the date of notification. New Stations have to achieve 30% ash utilization
within 9 vyears and 10% ash utilization within 3 years and 100%
utilization within 4 years. In India fly ash genecration 15 around 110
; million ton / year and is set to continue at a high rate into the foreseeable
Il future.
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STATE WISE FLY ASH GENERATION AND ITS UTILIZATION
DURING THE YEAR 2014-15 (CENTRAL ELECTRICITY
AUTHORITY NEW DELHI OCTOBER, 2015)

It may be seen from the above Table that:

(1) 7 states namely Andhra Pradesh, Chhattisgarh, Madhva Pradesh.
Maharashtra, Odisha, Uttar Pradesh and West Bengal have generated
more than 10 million-ton of fly ash with U.P as the maximum of 24.3755
million ton during the Year 2014-15.

(ii) During the Year 2014-15, Union territory of Delhi and state of
Jharkhand has achieved fly ash utilization level of more than 100 % and
the States of Gujarat, Punjab, Rajasthan, and West Bengal achieved the
fly ash utilization level of more than 75 %o.

MODES OF FLY ASH UTTLIZATION DURING THE YEAR 2014-15
(CENTRAL ELECTRICITY AUTHORITY REPORT NEW DELHI
OCTOBER, 2015)

4
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S. Mame of State Mos. off Installed Fly Ash Fiy Ash Percentagel
Mo, TPS Capacily Genaration Litilizaticon Utilization
(MW (Million tan) | (Million ton)
1 ANDHARAPRADESH ] T610.00 13.B055 T.BTOS 57.01
2 BIHAR 4 4100.00 6.2117 1.7520 28 20
3 CHHATISGARH 15 1274000 21.9114 2.5280 3924
= DELHI 2 840.00 0.9401 1.0788 114.75
5 GUJARAT 11 15212.00 78208 5.0908 75.48
6 HARYANA, 5 5887_80 6.6158 43574 | 6586
Gy JHARKHAND 7 5307.50 6.8729 7.0843 | 0322
] KARNATAKA 4 4780.00 B.4616 22002 | 26.00 |
9 MaDHY A PRADESH 7 10280.00 13.8455 5 dd 54 | 30 3%
10 MAHARASHTRA 18 18336.00 18.6257 11,1246 50,73
11 ODISHA 5 5188.00 10.0225 45108 | 4300 |
12 PLMNJAB 3 2640.00 26544 2.2629 B4 93
13 RAJASTHAN s 5540.00 8.0768 B.5033 80.52 |
14 TAMILNADU 12 9150.00 7.6715 56304 | 7339
15 TALANGANA, 5 2832.50 7.1234 22077 | 3089
16 UTTAR PRADESH | 16 | 14804.00 24 3755 10.75995 4230
17 WEST BEMGAL 17 12468_00 19.0883 147969 | 7752 |
GRAND TOTAL 145 | 138815.8B0 184 1435 102.5433 55.69



Thermal Power Stations have to ensure the utilization of fly ash and fly

S1.No Meode of utilization Quantity of Fly Ash utilized “*-]
Million-ton | Percentage j
r 1 Cement 433300 42.26
2 Mine filling 13.3311 13.00 ‘\
—
3 Bricks & Tiles 12.0216 11.72 l
k|
3 | Reclamation of low lying area 11.0398 10.77 I
|
5 Ash Dvke Ruising 9. 8025 9.56 _!l
& Roads & flyovers 34086 3.32 II
7| Agnculture 1.9748 1.93 i
]
§ | Concroe 0.7606 0.74 |
g | Hydro Power Sector 0.0054 0.01 |
. - |
{10 ] Others 6.8690 6.70
I Total 102.5433 100.00

ash based building products within the thermal
development of infrastructure like construction o

reclamation of low lying areas, the raising of ash dvke etc.

Utilization of Fiy Ash in building materials

power station for the
f buildings and roads,

Fly Ash could be used as prime component for a variety of construction
materials. Since fly ash is a pozzolanic material containing silica in good
proportion. It has tremendous potential to be used as an alternative
material for building construction. Some potential areas of building
construction where fly ash can be used effectively and economically are

described below:

Utilization of Fly-Ash in Indian cement industry

Manufacturing of cement is the most important sector. It utilizes large
amount of fly ash in India. Owing to its pozzolanic properties fly-ash is

5
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used as a replacement for some of the Portland cement content of
concrete,

(Source: Senapati Ranjan Manas 2011)

Serial No. Year Expected Fly-ash absorption in Indian
Cement Industry (million tons per
Annuom)
1 2015 52.65
2 2020 73.01
2025 94.63
4 2030 120.50
5 2035 143.72
2040 158.02
7 2045 167.74
2050 177.45

Production of bricks

The NTPC (National Thermal Power Corporation) is setting up two fly
ash brick manufacturing plants at Badarpur and Dadri near Delhi. Today,
fly ash bricks can be used as a building material. The American Embassy
in India has used fly ash bricks in some of its recent construction. This i
due to the fact that both clay and fly ash are not much different in respect
of their chemical composition. Further, the residual carbon content in fly
ash brings about an economy in fuel consumption during firing of bricks.
When fly ash is used for construction of bricks. about 0.25 to 0.80 times
of clay can be replaced by fly ash. The bricks produced using fly ash has

the advantage of being lighter in weight as the density of fly ash is about
one half of the clay.

Lime Fly Ash Cellular Concrete

Light weight aerated concrete or cellular concrete can be manufactured
by a process involving mixing of fly ash, quick lime and gypsum in a

6
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high speed mixer to form a thin slurry. A small amount of foamin
agents such as aluminum is added and mixed into the slurry liberating
hydrogen gas.

Fly Ash in Road Construction

Use of fly ash in the construction of roads and embankments has been
successfully demonstrated in the country and it is gaining acceptance,
The use of fly ash in large quantities making the road base and surfacing
can result in low value high volume utilization. Fly Ash can be utilized
in bulk quantities for road works depending on the intersection between
coal ash and sub-grade soil. Fly Ash may be used for constructing
different lavers of the road pavement.

Litilization of Fiy Ash in Mine Fills

Mine fills have potential to consume large quantities of fly ash. This
single application of fly ash can utilize about 1/4th of total fly ash
gm:m-aﬁuu, It will not only save scarce river sand but also enable us to

enhance coal recovery from the mines.

Fly Ash based Ceramics

The National Metallurgical Laboratory, Jamshedpur has d:x_felﬂpt‘d a
process to produce Ceramics from fly ash having superior resistance to

abrasion.

Fly Ash in Distemper

Distemper manufactured with fly ash as a replacement for white cement
has been used in several buildings in Naively, Tamil Nadu, in the interior
surfaces and the performance is satisfactory. The cost of production will
only be 50% that of commercial distemper.

Use of Fly Ash in Agricalture

Use of fly ash in agricultural applications has been well demonstrated
and has been accepted by a large number of farmers. The scenario with
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respect to fly ash utilization has undergone considerable improvement

over the past few years. Fly ash 1s considered as the world’s fifth largest
mineral resource.

Characteristics of fly ash and experimental soil

Fly ash generated at Grasim Industry Madhya Pradesh had about 69% of
silt and clay size fraction. Its chemical composition depends on the type
of coal, combustion conditions. and efficiency of cleaning devices and
also on location of fly ash collection. The major elements present in fly
ash in decreasing order of abundance are Si, Al, Fe. Ti, Mg, Ca, K. S,
Na, P, Mn, and C and zall exist in their oxidized states. Minor and trace
elements in fly ash exhibit concentrations, which are considerably higher
than their concentration in coal (Sikka and Kansal, 1994). The
concentration of various elements in fly ash decreases with increase in
the particle size (Adriano et al.. 1980). It contains about 59.80%, silica.
22.62% Al:Q; and 3.10% Fe;0;, the three constituting about 85.52% of

the ash mass. In the remaining portion, Mg was the dominant cations
followed by Ca, K, S. Na, P and Mn.

The pH. electrical conductivity and water holding capacity of black
cotton soil was 8.4, 0.31 and 60% respectively.

Material and method

A pot culture experiment was conducted with Brassica nigra and
varying levels of fly ash mixed with black cotton soil at Institute of
Environment Management and Plant Sciences, Ujjain Madhva Pradesh
(M.P.) India. The fly ash was collected from Grasim Industry, MNagda
Madhya Pradesh (M.P.). The treatments were TO (comtrol), T1 (5% flv
ash}), T2 (10% fly ash), T3 (25% fly ash) and T4 (50% fly ash) on dry
weight-basis in soil-ash mixture. There were 3 replicates for each
treatment. Normal agronomic practices (irmigation, inter culture
operations) were followed. FYM (farmyard manure) was applied @ 0.6
% in each soil ash mixture. The Brassica plants was grown in the Rabi
SEas0on.

Sample collection

For root and shoot lengths, biomass, and chlorophyll content sampling
was done after 20 days and 40 days from seed germination. For heavy
metal analysis sampling of fresh fruit was done after fruiting in plant.
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Metal content in leaf sample was determined with Atomic Absorptie,
Spectrophotometer (Perkin Elmer 2380, USA) following acid digesti,
method described in Perkin Elmer Manual (1981).

RESULT AND DISCUSSION

Use of fly ash in agriculture has proved to be economically rewarding
Fly ash enriches soils by improving texture, water holding capacity ang
providing macro as well as micronutrients in addition to other favorahle
factors. The increase in vield has been reported from number of sites.
(Sarangi ez al. 2001, Kumar ef af. 1999, Elseewi er al. 1978).

Increase in chlorophyll content has been found to be up to 25% fly as
application over the control while there is decrease in chlorophyll conten
with 50% ash application. There has been up to 47.76% increase ig
chlorophyll content with 25% fly ash application. Increase in chlorophyl
content has been found to be up to 25% fly ash application over the
control while there is decrease in chlorophyll content with 50% ash
applhication. There has been up to 47.76% increase in chlorophyll conter
with 25% flv ash application. The decrease in chlorophyll content was
25 37% with 50%: fly ash application.

Reduction in totzl chlorophyll with high concentrations can also be
attributed to the cumulative effect of highly soluble salt content and
alkalinity which might have affected the specificity of enzymes and co-
enzymes that play direct or indirect role in the formation and synthesis of
pigments.

In this experiment, root length was found to be increased by, 50% inT;
and T. plants and shoot length up to 49.19% with 25% ash application. 4
similar trend was observed in 40 days old plant. The enhanced roo
growth with ash application might be due to the modification in the sal
physical conditions, mainly the retention, release and transmissiog
behavior for water and nutrient availability.

‘ith 5(r% ash application decrease in shoot length was observed. But the
length was more than or similar to control.
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CONCLUSION

The disposal, management and proper utilization of waste products has
become a concern for the scientists and environmentalists. Apgriculture
has emcrged as a prime bulk utilization area for fly ash in the country.
Fly ash improves the physical properties of soil, enhances root
proliferation and hence increases the growth and vield of crops.

The response of plants to various metals varies, with different plant and
soil environment. The availability of metals for plants in soils is essential
for predicting the environmental impact of spreading metal containing
wastes on agricultural land. The adverse effects of heavy metals are
inseparably related to the soils ability to absorb and retain such elements.
Trace elements such as Zn, Cu, Fe, Mn, Co and Cr were found to be
increased in the Brassica fruits in fly ash treated plants in comparison to
the control but these elements are within the range. It may be due to the
fact that heavy metals are present in oxide form in fly ash and therefore
not readily available for uptake by the crops.

In spite of various research results a consistent utilization trend is not
evident and is expecied that stock piles of fly ash will continue 10 grow
with the Increasing number of super thermal power stations in the
country’ as reliance upon coal as a fuel source increases.

e ————————————————
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KALINDI COLLEGE: A BEAUTIFUL TREASURE OF
PLANT BIODIVERSITY

Ranjana Roy Mishra
Department of Botany. Kalindi College
Email: royranjana_ |1 23¢redilfmail.com

Abstract: Kalindi College is a beawriful reasure of diverse group of plants. Many
medicinai, herbai, rare and evoric species of plants are being grown and nurtured in
Jgﬁi"rrnl‘ acxthericallv and r!:m:gh;ri.rﬂf\' afﬁ.‘.’fﬁur'ﬁ ;_‘.:'ﬂ‘;..l":'.ri". .r;f' the f"ﬂ:l”.r_"”._'_ The abmndance
af such diverse group af plaris nor only makes it a very green and beautiful campus but
also helps in crearing awareness among students abowt plants and biodiversity. The
present article gives an overview of the beautiful gardens of Kalindi College.

Keywords: gardens, theme park, herbal plants.

INTRODUCTION

Kalindi College 15 a green campus with four beautiful gardens, all round
greenery and vast biodiversity. These gardens not only increase the
aesthetic beauty of the college but also make the campus rich in diversity
of plants. The main gardens of college are “Herbal garden”, “Rock
garden™, “Saraswati garden™ and “August Kranti park™.

Herbal garden of our college is located on the left hand side near the
entrance of the college. There are a large number of plants in the garden
which varies from herbs of medicinal importance to shrubs and trees of
different species. The garden was established for educational purpose for
the students of Botany. Our Herbal Garden has bagged 2™ prize for the
last three consecutive vears under herbal garden category in the 56", 57"
and 58” Annual Flower Show (2014, 2015 & 2016) organized by Delhi
University. The rich collections of plants which are present in our herbal
garden are as follows:

Almond/Badam (Prunusdulcis), Aloobukhara/ Plum (Prunusdomestica),
Chiku/Sapodilla (Manilkarazapora), Bacl/Woodapple (Aeglemarmelos),
Ajwain/Aniseed ( Trachyspermumammi), Asafoetida/Hing (Ferula assa-
foetida)Banana/Kela (Musa paradiviaca), Garlic/Lahsun (Aflinm
sativum), Ghritkumari/Aloe (Aloe vera), Satavar (Asparagus

15
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racemaosus), Kamrakh  (Averrhiveacarambola), Cardamom/Elaichi
(Elettariacardamomum), Papava/Papinta (Carica papayva), Karonda
(Carrisacarandus), Tejpatta/Bay leaves (Cinmmagmomumitamla), Hadjod
(Cissusquadrangularis), Pear/Nashpati ( Pyruscommunis) Orange/ Santra
(Citrus  sinensis), Chinese lemon (Citrus microcarpa). Giloy
( Tinosporacordifolia), Drumstick/Sahjan (Moringaoleifera), Kaddipatta
(Murravakoenigi), Tulsi (Ccirmum), Amla/ Goaoseberry
(Phvilanthusemblica), Paan/ Betel leaves (Piper betel), Guava/ Amrood
(Psidiumguajava), Mango/Aam (Mangiferaindica), Pomegranate/ Anaar
(Punicagranatum), Custard apple/Shanfa (Annonasguamaosa). Rudraksh
(Elaeocarpusganitrus),  Bahera(Terminaliabellerica),  Sandalwood/
Chandan (Santalumalbum), Damabel (Tviophoraindica),
Grapes(Vitisvinifera), Ashwagandha (Withaniasomnifera), Cherry
Blossum( Prunusserrulata ), Lemon grass (Cymbepogoncitratus), Kikar
(Acacia nilofica), Sage Palm (Cycasrevoluta), Peepall Sacred Fig
tree(Ficusreligiosa, Kadamba (Neolamarckiacadamba, Safeda
(Encalyiptus), Kachnar (Bahumiavariegaia), PeeliKanarr
(Thevetiaperuviana). In addition to these. many seasonal plants like
Spinach, Coriander, Tomato, Radish, Carrot, Mustard. Botnle gourd
Brinjal, Chilly and Poppy etc. are also grown in their respective seasons.

Rudraksh and Bahera saplings were presented by former Loksabha
speaker Smt. Meira Kumar, when she visited our college on 46th Annual
day on April 8, 2013. Cherry blossom plant was recently planted by
former chairman of the college Prof. Dinabandhoo Sahoo on
19"February, 2016 on the occasion of annual cultural festival Lehren
These plants of rare and medicinal importance make our herbal garden
unique in the whole University of Delhi. Students get an opportunity to
identify these plants and study them for their practical classes.

There is a vermi-compost bed present inside the herbal garden 1o
decompose the garden refuge into organic compost. The refuge like dry
leaves and twigs are converted to organic compost vig vermi-composting
and this compost is used as manure for herbal garden as well as other
gardens of the college,

The white flowering plant of Aleobukhara at the entrance of the garden
gives it a beautiful appearance in the season of February - March. Pink
flowering plant of Badaam located inside the garden looks equally
beautiful. Orange fruits of Chinese lemon, red fruits of Pomegranate and

16



pink fruits of Karonda give the herbal garden a colourful and cxotic
appearance of important medicinal and fruit plants. The climbing green
grapevines on the railings of herbal garden look wvery tempting and
attractive during its fruiting scason. Our rich herbal garden, which is a
treasure of important plants, gives a “feel good factor™ to everyone who
visits it.

Saraswati Garden situated on the left hand side of entrance of college
has a statue of Goddess of Knowledge Saraswati. The garden is outlined
with a line of bottle palm (Hvophorbelagenicaulis) trees on both sides
which gives a beautiful look to it. The other plants present in the garden
are  Shahtoot (Morus alba), Lithci (Lithchichinensis), Kathal
(Artocarpusheterophyilus), Champa (Plumeria  alba), Semal
(Bambaxcieha), KamrakhiAverrhoeacarambola), Gulmohar
(Delonixregia), Pseudo Ashoka (Polvalthialongifolia), Maulsari/Bakul
(Mimusopselengi), Peepal (Ficusreligiosa), Neem ( dzadirachtaindica),
Kapok/ Semal (Bombaxcieba)., Arawrcaria, Ficus pandaand many
seasonal ornamental plants.

Theme park based on rock garden increases the aesthetic beauty of our
college. It 1s situated in front of college canteen. Rock garden has been
beautified with huge rocks and beautiful species of plants like Christmas
tree (Araurcaria). Inspiring quotes written on wooden logs makes it a
perfect place for motivating students. A bottle brush tree (Callisternon
viminalis) with drooping red flowers in the centre of the garden, a huge
Bamboo plant at one comer, a huge Peepal ( Ficusreligiosa) tree at other
comer and a Sheesham (Dalbergissisoo) tree at next corner make it a
picture perfect place. A butterfly conservatory with a small pond
adjacent to theme Eark has enhanced its beauty. Theme park won 2nd
prize during the 57" Annual Flower Show (2015) and 3™ prize during the
58" Annual Flower Show (2016) organized by Delhi University.

August Kranti Park is situated adjacent to the theme park. The park
was made with the objective of providing an ideal sitting space to the
students for their recreational activities. The park has a lot of sitting
space with soft green grass. It has a number of plant species including
mango (AMangiferaindica) trees, Saptaparna (Alostoniaschalaris), Sawani
(Lagersiroemia), Rubber (Ficuselastica), Pilkhan (Ficusvirens) etc.
which provides shade to students dunng sunny days.

17
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The other plants growing in college campus n different areas include

Bauhinia variegale {F:‘.zlu:hnar}. c.rﬂﬁ'”ﬂ 2 fistula (Amaltas). Cassia
anw}h}.ﬂﬂ (Desert cassia), C}:.fmnrfgeqmsen_'}"r:u"f.-:: (She oak), Ficus

anda. Ficushenghalensis {Bargilld“,i_. Ficusracemosa (Gular), Ficusvirens
(Pilkhan), Nyctanthesarbor-tristis  (Harshingar),  Pinus  (Pine),

Prerospermumacerifolitm (Kanakchampa), Syzigivmcumini (Jamun),
Terminaliaarjuna (Arjuna).

CONCLUSION

The number of species of plants growing in our campus is more than 100
and name plates have been placed for most of them. These different
species of plants are visited by different birds, insects, butterflies,
squirrels, bats cic. We can witness a number of nests of different birds in
our college campus. All these life forms are a part of biodiversity. We

can proudly say that our college campus is biodiversity rich. treasure of
beautiful and diverse group of plants and abode to lot of birds and other

life forms.
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ANGLES OF BUSINESS-“WOMEN ENTREPRENEUR™

Rajni
Department ol Commerce, Kalindi College
Email: groverraym2@gmanl.com

Abstrace: Till 21" cennry man has enjoved a dominant position in almost all spheres of
fife including businese, But witl the clicrze (o poxitions, modern way af tlhinking & .ﬂ'w'ng.

-I'E'r"-’l'-*mfngr.'r.:.l' innervalions- fwe disporiny befween pen enaed werrnnenid cleePeais e el .Fu-m-g
about equrality and cquint between them, This paper studics the role of different women
ertreprencurs in India in respect of cconamic development of the socicty. Women have
been successful in breaking their confinement within the limits of their homes by entering
inta varicd kinds of prafessions and services, women entecproncies funve peoved fa be ar
par wirly their men counterpares in business acwmen ancd are cmorging ax smart and
dymanrtic curreprencurs. Women owned businesses are increaxing in the coonenies af
almast all countries. The hidden emireprencurial potentials of wemen have gradually
been changing with the prowing sensitivity io the role and economic stats in the society.

Key Words: Entreprencur, business, entreprencurship, development. challenge

NEED OF STUDY

Entrepreneurship as a basic word had its origin from a French word-
Borrowing of French entrepreneur meaning thereby "the one who
undertakes or manages"”. The Oxford English Dictionary (1897) defines
entreprencur in a similar way as of a director or manager. Thus
entrepreneurship refers to the act of setting up a new business or
revolving an existing business, so as to take advantage from new
opportunitics. A women entrepreneur is an adult female who owns and
run an enterprise or business entity, especially a commercial one, ofien
at personal financial risk. Women entreprencurs in  developing
countries are facing problems right from. The present study strives to
focus on present position of women entreprencurs in context of India
and associated challenges and opportunities available to them. Though
many siudies are available depicting the very issue but only few
consider the sophisticated issue of women development and relate the
progress of women. This study provide a purposive structure that help
decision makers in taking appropriatc initiatives towards the actual
development of women and associated development of nation.
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OBJECTIVES OF THE 5TUDY

' - Understand the meaning and role of women entrepreneur in India.
- Study the challenges and problems faced by women entrepreneurs,
Study the present and future of women entreprencurs in India.

HYPOTHESIS
The hypothesis of study is that all women entrepreneurs are carrying the
roles mentioned below in their business and personal lives.

f Risk taking Creative employer
e — ) Entreprener

Socictal

cxpeciation duties W Houss kesping
‘> Women Entrepreneur

Cran/personal Care taker af

health management dependenits

Daughice ¥ Mother
Spouse

Figure I. Entreprencusial women and her multdimensionsl roles

- Source :(www.moneychat. in/wp-content/uploads/2012)
INTRODUCTION

First used in 1723, the term “entreprencurship™ was studied by Joseph
Schumpeter in 1930s and was coined around the 1920s, with the loan
from French of the word entrepreneur dates to the 1850s. Entrepreneur
implies qualities of leadership, management, initiative and innowvation in
business. Economist Robert Reich has called team-building, leadership,
_ and management ability as essential qualities for the entreprencur.
) According to Stevenson, the godfather of entrepreneurship studies at
Harvard Business School “Entreprencurship is the pursuit of opportunity
§ beyond resources controlled, here “pursuit’ implies a singular, relentless
focus, ‘opportunity’ implies an offering that is novel in nature and
‘beyond resource controlled’ implies resources constraints. According to
- Business Dictionary entrepreneurship is ““The capacity and willingness to
20
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develop organize and manage a business venture along with any of its
risks in order to make a profit”. Cooper & Drunkelberg (1987) The most
obvious example of entreprencurship 15 the starting of a new business, In
economics, entrepreneurship combined with land, labour, natural
resources and capital can produce profit. Entreprencurial spint is
innovation and risk-taking. and is an essential part of a nation’s ability to
succeed in an ever changing and increasingly competitive global
marketplace. Gartner (1988) Entreprencurship is the process of starting a
business or other organization. Franco & Winguist (2002) The
entrepreneur develops a business model. acquire the human and other
required resources, and finally and fully responsible for its success
-Traditionally male community was considered as eligible under the head
‘entreprencur’ and they were actually counted as entrepreneurs even with
the availability of actual and concrete examples of women as fully
dedicated heads of small or medium busincsses or ventures. The
importance of other community i.c. female in all sphere of life including
economic growth is enunciated by the words “You can tell the condition
of a nation by looking at the status of its women™- Jawaharlal Nehru.
Woman performs houschold activities as submissive housewives or run
part time business in the limited areas of food and fashion. Women
entreprencurs in India are broadly divided into-affluent {(who hails from
rich business families), pull {(who takes entreprencurship as Eh?llilcll'lgﬂ to
do something new.). push (who accept entreprencurial activities to
overcome financial difficulties), self employed entreprencur (poor or very
poor women in village or towns rely heawvily on their efforts for
sustenance) and rural entrepreneurs (women in village/rural arcas starts
enterprise needs least organizing skill and less rnsk) .Tuda}r Lhc’:}-_ are
becoming as aggressive and ambitious as men . breaking the veil of
traditional gender specific roles and entered into the new economic fields.
Not anly are the holding a high corporate position but have also proved to
be at par with their men counterparis in the business world and are
emerging as smart and dynamic entreprencurs running their enterprise
from papad to power cables. They have become successful entrepreneurs
in the field of both manufaciuring and trade and commerce. Woman
entreprenceurs manufacturing solar cookers in Gujarat or owning small
foundries in Maharashtra or manufacturing capacitors in Orissa prove
beyond doubt. that given opportunities they can excel their male
counterparts. Women entrepreneurs may be defined as a “woman or a
group of women who initiate, organize and run a business enterprise™.
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Government of India has defined women entreprencurs based on women
participation in ecquity and employment of a business cnterprise.
Accordingly, a woman run enterprise is defined as “an enterprise
owned and controlled by a women having a minimum financial
interest of 519 of the capital and giving at least 51%of the employment
generaled in the enterprise to women™. Women entrepreneurs constitute
13% of the number of entrepreneurs in our country. Women owned
businesses are highly increasing in the economies of almost all countries.
The hidden entreprencurial potentials of women have gradually been
changing with the growing sensitivity to the role and economic status in
the society. Skill, knowledge and adaptability in business arc the main
reasons for women 1o emerge nto business ventures. “Women
Entrepreneur’ is a person who accepts a challenging role to meet her
personal needs and become economically imdependent. A strong desire to
do something positive is an inbuilt quality of entreprenecurial women,
who are capable of contnbuting values in both family and social life.
With the advent of media, women are aware of their own traits, rights and
also the work situations. The challenges and opportunities provided to the
women of digital era are growing rapidly that the job seekers are tuming
inte job creators. They are flourishing as designers, interior decorators,
exporters, publishers, garment manufacturers and are still exploring
new avenues of economic participation. In India, although women
constitute 499 (approx.) of total Indian population but the ratio of women
“to become entreprencurs’ s only 10% of working class. Women in
advanced nations are more prominent in business world. In USA women
owes more than 30% share in all type of businesses, Gallaway &
Bernack(2002). But the Indian women entrepreneurs are facing some
major constraints like socio-culture barmiers, lack of confidence, market
oriented nisks, financial assistance cte.

REVIEW OF LITERATURE

From the very conception till date, huge discussions and research on
different aspect relating to women entreprencurs round the globe is
done by eminent thinkers, researchers and philosophers and provide
valuable findings and suggestion which help the entreprencurs,
prospective researchers, and everyone who want and have something
with the entreprenecur’ entrepreneurship to carry out their job properly.

Tiwari et al (1981) found that the government was assisting the
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women for entreprencurship development by providing financial
assistance in the form of term loans, interest subsidies. unsecured loans
and concessions in the enterprises from urban and rural areas of three
divisions (Ambala, Rohtak, and Gurgaon) of Haryana state. The result
of the study showed that 39.2% of sample woman entreprencurs faced
the problem in obtaining start-up capital and accepted it as a major
obstacle,

Bowen and Hirsch (1986), compared and evaluated various research
studies done on entreprencurship including women entrepreneurship
and summaries various studies in this way that female entrepreneurs are
relatively well educated in general but perhaps not in managecment
skills, high in internal locus of control, more masculine, or instrumental
than other women in their values, likelv to have had entreprencurial
fathers, relatively likely to have been firstborn or only child, unlikely to
start business in traditionally male dominated industries and
experiencing a need of additional managerial training.

Singh (2008) identifies the reasons & influencing factors Lb::‘hmd entry
of women in entrepreneurship. He explained the characteristics of their
business in Indian context and also obstacles & EhaI]ﬂngcﬁ.:. He
mentioned the obstacles in the growth of women entreprencurship are
mainly lack of interaction with successful entrepreneurs, social
ostracism as women entrepreneurs, family rc.f:pnnsﬂ:uht}-. gender
discrimination, missing network, low priority given by bankers to
provide loan to women entrepreneurs. He su g,gest:‘:d ll'emerhul measures
like promoting micro enterprises. unlocking institutional frame work,

projecting & pulling to grow & support the winners ctc. ‘
The study advocates ensuring synergy among women r-..'-lfm_ad mimfr.tr;.r,
economic ministry & social & welfare development ministry of the
Government of India. Many research studies have been made and
primary surveys conducted in the field of woman entrcpr?neurship‘ﬂver
the last two decades. The increasing presence of women in the business
field as entrepreneurs has changed the demographic characteristics of
business and economic growth of country. Though the changing role of
woman in business is being gradually acknowledged, the journey is still
fraught with immense challenges. Despite the admirable efforts of these
women-they need supportive system to succeed. Many studies indicate
that the lack of access to formal credit is the major hurdle in the growth
and survival of woman entreprencurship/enterprises and stress on the
role of that government and financial institutions can playv for the
23
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development of women entrepreneurship in India.

Jamali (2009), examine various constraints and opportunities that affect
female enterprises in developing countries. He adopts an integrative
rescarch design with the use of in depths interviews and explore
perceptive and interpretational constraints and opportunities that female
entrepreneurs actually face. He concludes with the complexities of
women entrepreneurship in any particular context.

Cohoon et al. (2010), present a detailed exploration of men and women
entrepreneur’s motivations, background and experiences, The study is
based on the data collected from successful women entrepreneurs. Out
of them 59% had founded two or more companies. The study identifies
top five financial and psychological factors motivating women to
become entrepreneurs.

Lathwall (2011), identifies the major problems faced by any women
entreprencur 1 Delhi and suggest the remedial measures which will
help in the speeding up of women entrepreneurship in the city. He
concluded that government schemes, incentives and subsidies have
inspired and provided support to women entrepreneurs in the city.

Women Network Report on Women in Business & in Decision Making
focuses on women entrepreneurs, about their problems in stariing &
running the business, family back ground, education, size of business
unit. Some interesting facts which came out from this report are less
educated women entrepreneurs are engaged in micro enterprises, have
husband and children but have no help at home. Most of women
establish enterprises before the age of 35, after gaining some
experience as an emplovee somewhere else. The motivational factors
were desire for control and freedom to take their own decisions as well
as earning handsome amount of money. Dedication of more than 48
hours in a week with the family support to their enterprises gave them a
sense of self confidence. However, to maintain balance between family
and work life is a major challenge before women entrepreneurs
especially for those who have children and working husbands.

CHALLENGES

Women entrepreneurs are supposed to face various challenges while
establishing, developing and even running their business, some of the
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general challenges faced by all of them are

Challenge 1: Inadequate Cash flow

Even the most superb business plan will fail without sufficient cash
fow. Sumply put, cash flow can bhe loosely defined as “cash in” (as
gcni:'ﬂ“t'd hyv revenuc) and “‘cash out™ (o payv the expenses InCuTed
to achieve “cash in.” Inadequate cash flow can lecad a business nto

failure.
Challenge 2: Undefined Niche or market segment

To Niche or Not to Niche.. . that is the guestion. What 15 a niche? A
niche business is onc that targets a very specific group of people
with specific shared inferest. A business with an undefined niche s
like a ship smlmg m shallow water.

Challenge 3: Not Understanding the Power of Marketing

For wvears, thc mantra for success in marketing was “cold calling.
Today, we know that cold calling is incffectual, especially when
compared 1o referral marketing. Referral marketing 1s promoting your
business thru referrals and word of mouth networking to more
effectively gain sales. Even the most superb business plan will fail
without sufficient cash flow. Simply put. cash flow can be loosely
defined as “cash in™ (as generated by revenue) and “cash out™ (to
nev the expenses incurred to achieve “cash in.” Inadequate cash flow

can lead a business into failure.
Challenge 4: No Strategic Plan

In the sbsence of proper strategic plan, a business can become
stzgnant m the mire of what 1s immediately going on, rather than
focusing on long-term goals. Successful businesses recogpmze the
crtical need for strategic planming and 1t 1s an ongoing process — 1t is
never fimshed.
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Challenge 5: Not being taken seriously

Within the business world, women™s opimions and advice are not aken
or viewed as “expert’ compared to a man's opimon and when a female
starfz a busmess. sometimes family. fmends and nthers in the business
communmity can view it as a hobby or a side project to family duties,
rather than a bonafide business. Seeking out extra support can help

overcome this chaos but women need to realize that this is a true gender
bias obstacle.

Challenge 6: Wanting to please everyone

Females are often taught to *be nice’ and ‘be a commodity of pleasure,
which can lead to secking the approval of others. Subsegquentiv, women
can have a harder time saving “NO”, which can lead 10 under—<charsing
for their productis/services or being too mving of therr time and help in
general. This typically comes at the expense of their own I

nesds,
business or otherwise.

Challenge 7: Risk bearing capacity

In general. women can be less prone to taking risks and can let their own
fear ie. fear of failure, fear of success. fear of being on ther own =ic.
stand In the way of getting ‘going for u and l_'w:;_;:-::‘.':; the path of
entreprencurship. Confidence is a great way o combat these fears and
the best way to feel confident in what vou are doing 13 1o make surs thas
you are as prepared as possible before vou start vour business endeavor

Also, believe in what you bring to the mable and values, vour time, and
capabilities.

Challenge B: Socio culture barriers

Women's personal problems and family sometimes pose senous bamiers
in her business carcer. Only few women are able o manage Soth

business and home efficiently, and able 1o manage and devote snough
time to perform all her responsibilities.

In nutshell, all women entreprencur in india sre facmg the sbove zaid

challenges in differential aspects according to the namre of ther
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business, environment and their own capabilities and abilities and in
addition to these challenges lack of financial assistance, availability of
managerial skill, government and institutional immvestment arc some other
challenges n their way that pose a sernous threat on their very existence

as business women.

PRESENT POSITION OF WOMEN ENTREPRENEURS

Out of total one billion people in India in 2000°s female comprises of
48_5%of total population. There are 148.26 million women workforce
(representing 30.1% of female population) but as per 1991 census only
1, 85900 women accounting for only 4.5% of total self employed
persons in the country were recorded. Majority of them were engaged
in the unorganized sector hike agriculture, agro based industries,
handicrafts, handlooms. and cottage based industries. As per 2001
census report, there are women workers of the total working population
including formal as well as informal sector. In the era of L P G
(Liberalization. Privatization and Globalization) the Indian women
entrepreneurs are entering the non-traditional sector i.e. Information
technelogy, editing, hotels, real estate, manufacturing heavy goods and
trading. This indeed is the response to their greater awareness.

SUGGESTIONS FOR THE GROWTH OF WOMEN
ENTREPRENEURSHIP

Change in attitude: Women should be considered as specific
target group for all developmental programs .Better education
facilities and schemes should be extended to womenfolk from
govemiment part, ‘
Training: Skill development to be done in women polytechnics
and industrial training institute .vocational training to be
extended to women community so that they understand
production process and management.

3. Increase in mobility: Training and development programme
on various aspects of business should be given to women so
that they can face any contingency and able to find best suited

alternate for their growth.
4. Initiation of professionalism: Training on professional
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competence and leadership skills to be extended to women
entrepreneurs.

5. Provision of various amenities: Government, NWGOs and other
financial institutions should make provisions for financing,
marketing and co-operating the women entreprencur in
establishing, managing and selling their business produce.

6. Inculcating marketing skills: Vocational training, workshops
and programmes relating to use and managing various
marketing techniques should be arranged with the involvement
of marketing experts.

7. Self recognition and growth: To encourage more passive
women entrepréneurs the women training programmes should
be organized that taught to recognize her own psychological
needs and express them: counseling through committed NGOs,
psychologists, managerial experts and technical personnel
should be provided to remove causes like lack of confidence

and fear of failure.
FUTURE OF WOMEN ENTREPRENEURS IN INDIA

The future of women entrepreneurs in India is very promising and
bright. There is a radical and admirable change in the attitude of
society. Earlier there were 3 K's (kitchen, kids and knitting) then came
3 P’s (power, papad and pickles) and at present there are 3E’s
(Electronic, energy and engineering) in the life of woman
entrepreneurs. The help from government and the financial institutions
is bound to increase their attainments in life. Their participation in
building an industrialized India will be a reality. All their dreams will
come true through their education and endless efforts for their
empowerment and bettermment of mankind. There is no doubt that
tomorrow will bring a beautiful dawn for women entrepreneurs .The
additional business opportunities that are recently approaching for
women enireprencurs are-Event management, mineral water.
tourism industry ,herbal and health care, plastic material eco-
friendly, technology, IT enabled enterprise, vermiculture,
sericulture, floriculture, telecommunication, food, fruit and
vegetable processing . The inborn capacity of Indian women to
manage a home can be extended to the level of managing a firm
and ultimately building a nation. In the new century. the women have

28

Scarrmd afth Cam P



stood with the self-dependent. self- confident, assertive personality to
fight against all constraints. They are spreading their wings to the sky
unlimited and this height would lead to a better human resource
development and strengths nation’s prosperity. In the present age of
globalization, women entreprencurs in India will pay a greater role and
enhance their contribution to society.

CONCLUSION

Women entrepreneurs have had tasted adequate amount of success in
carving a status/niche for themselves they are still under the notion thartt
wormen entrepreneurs can never handle pressure as greal men and _lh!5
would eventually mean failure on part of male entrepreneurs As it Is
clear from above that a woman and a woman entrepreneur is supposed
to carry out different roles in their lives and there is huge difference
between her expectations and priorities in personal and professional life
vet there are certain different and divergent challenges f‘a-:erhd by her.
Women can set up home based business. By operating her business from
home women can coordinate household and business responsibilities in 2
very effective way. Women have the potential and determination to sel
up, uphold and supervise their own enterprise in a very 5}”515“?3"'“
manner. appropriate support and encouragement from the sociely,
family, government can make these women entrepreneur a part of
mainstream of national economy and they can contribute (o the
economy progress of India. However, more targeted initiatives are also
needed to support women entrepreneurs and would be entrepreneurs.
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Abstrace: Famines marked by the widespread scarcity of food are caused by several
factors including crop failures, population unbalances or government policies, In the
Economic history of India, famines are common phenomena. In this paper, we shell
discuss how the Famines were dealt with after the advent of Company's rule (1737-18558)
and British Raj (1858-1947) in India and its impact. Apparently, the mortality rafes
increased drastically, This is one of the most remarkable phenomena of demographic
historv. The ghastly piciure of the famine massacre during this time was due o the faulty
policies af the British government, which were absolutely pro ecaonemic-development and
averlnoked the social welfare of the socien. So, now the thing that strikes our mtinds
iz Iz the life of an infant, a pregnant mother or an old maan, whe cannor contribute 1o the
economic developmient of the socicty, valweless for the econamy wirnessing famines? Has
reality of those fimes sinilar to what is portrayved or is ir mitech more than what can be

seen?

Keyweords: Famines, Starvation, madeguate, Desrructive, Economy

INTRODUCTION

Economic development is not just the need of the hour, but its absence
had always been an amiss, while its presence has been much acclaimed.
In the Indian experience, the striking feature during the Indus walley
civilization was the amenities that the various, marvelously built systems
could provided to the people of that time. Our history sings about those
rulers who could bring a reform in the living standards of the people and
not just the treasury bins of their empire. For example, Ashoka- The
Great, who denied fighting wars, is now deemed as a philanthropic
administrator. History gives somewhat analogous importance to other
Indian rulers who focused on the well being of the common people. The
Indian subcontinent had seen the advent of many empires but the one
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which changes the course of its Economic growth and hence the
economic development is the British Raj.

It was no longer possible to think of economic development as the
process merely relating to an increase in the relative supply of material
goods. It was necessary to ensure that simultaneously a steady advance is
made towards the realization of wider objectives such as full
employment and removal of inequalities (Habib, 1993). The British
leaders had paid negligible importance on the prosperity of the Indian
cconomy. In fact, most of the British’s policies favored exploitation of
Indians, consequently, drain of wealth and resources from India.

THE GREAT FAMINES OF INDIA AND THE BRITISH
POLICIES

To throw some light upon how the policies which were executed were
basically cconomic in intent, we shall study the Famines during the Raj-
the ghastliest of calamities that occurred during the late eighteenth
century and thereafter and posed to be the best example to display the
merciless behavior doled out to the Indians. In the present age of global
history, colonial policies in relation to the devastating famines which
swept India in the later nineteenth century , have been subsumed into
comparative history of Genocide(Washbrook,2012).

The failure of monsoons is a commonplace in India. due to the periodic
natural phenomenon known as ENSO (El Nino Southern Oscillation).
ENSO occurs every five to seven vears and causes disruption in the
natural cycle leading to floods. droughts and other weather disturbances
in many regions of the world. In Sumit Guha's study of demographic
data in ‘Mortality Decline in the Earlier Twentieth Century India’, he
attributes good weather conditions which in turn lead to better food
consumption and thus there was an improvement in the level of nutrition:
for this improvement in this demographic data. However, this was not
the case before the earlier twentieth century (Guha,1991).

Indian agriculture, being heavily dependent on the monsoons, witm:ss_t:d
crop failures and so a drastic decrease in the product. In the Indian
experience what followed was- occurrence of famines leading to the
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death of millions of people. In general what takes place, however, afler
crop lailures and even a severe drought is not a famine, therefore it is a
step in the chain of events, absolutely avoidable, with the help of proper
planning and policy execution. Famines, as cited afore, were a common
phenomenon but the sense of responsibility, for their people during
distress, amongst the rulers and leaders of times before and afier the
period  India was colonized had brought a drastic change in the
consequences during the two comparative periods. Also the harmony and
humanity in traditional Indian society, the self-sufficiency of regions in a
decentralized India, properly planned and executed policies for the
:wul Fare ol people, were some reasons that kept droughts from developing
into. murderous holocausts. But this harmonious system broke down
under the constant pressure and manipulation by the British Raj, even in
normal times as simple survival had become a constant struggle for
Indian farmers, due to high tax rates. Added to this was the removal of
traditional powers of the village chiefs into the hands of inhuman British
feudal lords destroyed the traditional village accountability,

Evidence suggests that there may have been large famines in south India
every forty years in pre-colonial India, and that the frequency might have
been higher afier the 12th century. These famines still didn’t approach
anywhere even near to the incidence of famines of the 18th and 19th
centunies under British rule. The drought of Maharashtra in 1970-1973 js
often cited as an example in which successful famine prevention
processes were employved. As an inference, it is clear that that the
policies that were employed, during the Raj, were somewhere on the
blink.

FAMINE POLICIES AND THEIR IMPACT

Veritably, the policies lacked almost everywhere! The basic ideologies
that lead the foundation for Famine Codes before [1880's were
themselves pretty  onerous and were absolutely for-economic
development (Bhatia, 1967),

The first policy we xshall discuss is, Laissaez-Faire policy- most
surprisingly, this policy forbids any direct interference of government in
providing anyv form of reflief 1o the people in distress! In 1870's this
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policy was put into execution, as a result, the British servants were of a
mind- not save lives at any cost and anly limited relief was provided. As
a result causalities reported in the south India famine (18576-78) were 5.5
million in British India, excluding that of princely statesiFamine
commission report, { 88(}).

The other one was given by Thomas Robert Malthus, who said that, the
pattern growth of resources resembled the arithmetic series while the
human population grew in geometric form. Due to which, in the course
of time, the resources fall short of the requirement of peaple and natural
calamities are natuwral phenomenon that recreate the balance. Under this
idealogy the policies that were planned had following feature:
- Fiscal conservatism.,
o Aimed at eliminating starvation.
- The relief provided was bare minimum, only the amount necessary
Jor survival of a human.
Strictest tests were applied,
o The provision of food was limited only to that amount which
required expenditure: lesser than the power of the country to bear,
Relief was inadeguate, confusing, discriminatory and destruetive.,

Where, some relicf works miles apart from Famine-affected areas the
purpose was seldom met. As in the case of Famines of Mysore, 1877,
frrigation projects were sei up, 100 miles away from the region struck
with the famine, and only able bodied people were allowed to work.
Movreover, the food and employment was provided for a few davs and
thence the living human skeletons were left to beg. The incapability of
the government to fulfil its promises lead to starvation and further

spawned into commotion, distress and desperation at the camps,
waorsening the situations.

Third policy was a one about which, most of the Malthusian policy was
revolved. The one by Charles Darwin, survival of the firtest. The
rationale of this policy was 1o help the fittest to survive in the famines
and so on these grounds only those who could contribute to the economic

development, got a chance to attend the relief camps, while others were
shown the door, quite ironically.
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The basic idea that followed the famines was to generate purchas ing
power in the affected areas and letting private trade supply the food
These codes provided a basic plan of action as these were authoritative
guidelines for the anticipation, recognition and relief of famines. Basic
structure of all the famine codes included the organization of massive
public works, employment to all under the subsistence wages and
gratuwitous relief was provided to those were unable o work in doles or
free [kitchens. Construction of roads and canals took place, while,
charitable aid was avoided as it was against the classical ideas af
economics, which prevailed during the pre-wars era, even if not much
Importance was given ro i1, ir lead to some relieve to the misery.

.—-i'fsr:r_rﬁm people who wanted to be a part of the relief camps were liable
fo give ‘self-acting tests’. The famine codes followed the First famine
report of 1880, prescribed 4 rests that the grief siricken had to gualify:

e Distance test: Relief was provided in far off places on the assumption
that only the needy will take pains to travel long distances to avail
the relief.

e Residence test: Beneficiaries were reguired fo reside at the place
and thereby forgo their normal social life.

o Test of cooked food: relief was based on the distribution of cooked
meals, a source of repulsion of many starving Hindu's at the relief,
since they had to sit along with people from lower cast to receive

Jood.

e Labor test: the relief was given in form of subsistence wages in
return far hard, manual labor.

However, later (during 1898-1901) the first two tests, after being deemed
Jjeopardizing, were struck off and also the cooked food rest took a back
seat. The starvation, disease and misery pricked the conscience of
western regime and lead to some organized relief” policies. Fiscal
conservatism eventvally led, in some cases, rto Humanitarianism,
resulting in liberal and social activism underiaken in 1873 in Bengal,
under Lord Lawrence, a policy extremely interventionist and equally
expensive for famine combat, and unlike others preceding it. A half and a
million rons of rice were purchased from Burma and were dissipated
among the needy starving popularion. Development of infrastructure,
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building hoats, steamers and bridges, was also taken up. Half a million
peaple were provided with gratuitous relief for complete six maonths.

As a result of this benevolent policy, although very late, a relevant
difference was seen in the mortality rates now. However, the government
expenditure also increased hy a significant amount. But the good fortune
of starving didn't last long as in the Bengal Famine of 1943; the relief
policies took the former course of ignorant planning. The English rulers
and their subjects retained their careless attitudes towards the [ndian
papulation in distress. The last ray of hope for the famine victims of The
Great Bengal famine 1943 died, when Winston Churchill said,” Relief
would do nothing for Indians breed like rabbits. " It also said epics about
why crass behaviour was meted out to the Indians.

Disinterest was apparent in the manner the policies were made, a lor of
opportunities were missed and plans mislead. Modernization was not
used to cope up with the destruction caused by famines, neither were the
Railways. In all the famines that rook place under the, there was never a
shortage of food in the country, overall. During the worst famines.
surplus food grains were being exported from India, while millions of
Indians were dying of starvation!

Billions of Indian was starved to death when famines reached irs
deadliest peaks in the 18th and 19th centuries. Around 60 million deaths
were reported in the [8th, I9th and 20th centuries. Also the measure
Sfamine i.e. the Bengal famine in {943 reported a death toll of abour |.5-7
miflion. The two centuries of brutal and material deprivation lead to
around 1.8 billion deaths, which was no less then genocide (Klein,
19584).

THE REAL PICTURE OF BRITISH FAMINE RELIEF WORK

This would raise a guestion: what else would be deemed a deliberate
murder, if not taking food from the mourh of a starving man while he dies
of hunger? It was not that India. had never witnessed famine related
deaths before, but it was only after India became a colonyv of Britain that
these deaths rurned into a massacre. Other emperors, which were not of
Indian origin, either looted India and lefi, or sraved back and ruled India
with harmony. In the case of British, the worse of both instances
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happened. They, intended to explaoit India, and as a result, they stayved,
while harmony was never a concern. Ler aside the question of
developmernt. The ubiguitous pro- British excuse has always been
economic growth, Bul data suggest, before British era began in India the
share of its cconomy in the world was 23% bur by the rime India got
independent. this percentage fell down to 4 percentd. So now the matter
thar concerns us is what brought this change?

There have always been debates over the drain of wealth (Habib, 2006)
that eccurred during the British Raj. its whercabouts raise a genuine
curiosity. The major part of the revenue was sent to Britain, Every year
nearly 20-30 million pounds were drained into Europe. excluding the
enormous amount of money paid as salaries to the white British who
occupied nearly all the important positions in India. In 1892 itself, the
total value of the jobs reserved for white British was over 15 million
pounds sterling. while the value of jobs reserved for Indians was little
mwore than 3 million pounds. Another big drain of India's finances was
the cost of maintenance of Britain's armed forces and funding its wars
overseas,

India would always be grateful to the British for bringing railways. Yet,
most benefits could not be reaped from it. Not until independence. when
economic development became a conscious and pursued policy, did the
railways begin to realize their potential for assisting in the transformation
of Indian economy (Hurd). So. we can say, most of the railway projects
in India were specifically designed to make British speculators and
capitalist ventures very rich. A minimum return profit of 5% was
guaranteed by the government to Brtish investors, irrespective of
whether the railways made a profit or a loss. Also, the forced expansion
to the ratlways in India was primarily for the benefit of the British
industry. Everything, including coal, steel for tracks, railway engines and
rolling stock was imported from Britain.

Modern technology didn’t prove much beneficial which was, literally,
dumped onto their heads, for production was more or less on a stagnant
pace in India. Agricultural produce suffered due to increased crop
failures. Any attempt by Indians to set up manufacturing facilities in
India was forcefully discouraged. Moreover, freight on the railways was
heavily subsidized, although this lead to a decrease in the cost of
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production, it directly swiped off traditional transports options such as
boats which plied the major river systems. Everything good that
happened exploited India further, mostly, under the garb of development.

Many villages were completely wiped off the map. In the Doji-Bara
famine of 1791-92, the number of casualty was so high that bodies
couldn’t be cremated, therefore it is so called, the Skull famine. Lakhs of
Indians were forced by starvation to sign up as indentured labors and
were shipped off to work in plantations in Sri Lanka, Mauritius, Guyana
and Natal. A society’s progress is measured by the growth its women
have achieved.” Rape and sexual abuse were accepted British practices. It
was believed that Indian women lacked honor and violation of it. was a

general conduct. Mass prostitution took a toll resulting due to dire
circumstances of famines.

From the above cited examples it is very apparent that during the British
Raj economy was stagnant and had witnessed slow or rather no growth,

as a result there was no relative change in the development in economy
which was worsened by the drain from Indian economy.

CONCLUSION

The colonizers of India were so busy making profits, that amidst all this,
their conscience went missing somewhere. Thev had set Fconomic
Growth as their first priority, actually, for name sake. Their ideclogies
and principles, to make the situation worse, lacked humanity towards
starving Indians that craved for a drop of water, to save his life. It seems
rather ridiculous that aid was an option only for those who were fit
enough to work, while those in dire need, like pregnant women. elder
people, and children were all overlooked. Their cries, as a result, went
unheard and the degradation of society, unseen. The pitiful state of the
country and how it struggled to survive did not melt the stone hearted
officers, viceroys and Rulers.

S0 we can sce, during British Raj, neither social welfare nor economic
growth saw a more than negligible advancement. As a result when the
society was in a dismal state, any betterment in growth had nullified
effects on the development of the nation. It would be, indeed, correct W

say, that during the British Raj, The Great Golden Eagle was left w
slaughter 1n dusts of poverty.

38

e

Scarrmnd aith Cam Sreese



GLOBALIZATION AND POSTCOLONIALISM

Lakshmi Priya Balakrishnan
Department of Enghish, Kalindi Col lege
Emml- privabl. 894 gmail com

Abstract: In this paper. [ ergage with the ey parodores ard iromes thar sarrend the
ferm plobalizavion, m the firse part of mv paper T vl arfermget i gefine she o
globalizarion throwgh the murrye comtrodic siomne phaar occompserrs (8 fm i v
Y Paper, § mvaeeded AFTEPE fol colegorise alvafwali=igtiar.  Thowofe Bitf scomomme o
exltural caregorice equally characterize globalization, | would argue that the
Jocror ix the principai Jdefining frature of giobalization, To subctritirne s o
in the Americam confesr fwhich s oeeommrour with glohalmanon (eelf therefors
ph:l'l'!'df“f_' a sceful arealveind ared show e flhe present farm of globaltzonmn ic e
primarify b ccnnomic impuilces Alger, o prove sre poist abone gfohalatios oy eree
an ecornarmic phenomenan. [ compare it with cossopoditansom grd prave s e
cwltural while the former v economic. In the third poars of mry paper. T delineass ey
relationship hetween globalizarion and postcoloniadism and argue oy posteoiong
engagemeni with globalization has resulted in the complicoy with ol
sefs oul to wndermine.

B i g e

¥ F'r_r. rregry If

gl

urd, | ey

n,

LT

TFFE

Wy fpraaltires EX T

Keywords: Globalization, cosmopolitanism, pustcolonielism, cultire, amd coomom,.

Al the very outset, it has to be mentioned that there is no single definin

IiOn

of globalization. Simon Gikandi in his essav “Globalization and ¢

-

R
Claims of Postcoloniality™ mentions an earhier sociological version of

globalization which was placed in the discourse of colomalism and
modernity (631). Walter Mignolo in his essay “Cosmopolitanism and the
De-colonial Option”, for example, brands the contemporary form of

cosmopolitanism as “globalism™ that is concerned with just the cconomag
disregarding the cultural (112},

Arjun Appadurai, in "Disjuncture and Difference in the Global culmural
Economy™, says that the “central problem of todav's global mteracnons is
the tension Dbetween cultural homogenwzation  and  cultural
heterogenization™(32). Indeed. the concept of globalizanon s
chamctenzed by this and other such tensions. I one 15 o wenntv a set of
paradoxes that underline the concept of globalizanon, they would be as
follows: national/transnational, wdentity ditlerence, standardizanon
hybridity. Many difTerent entics have engaged with these ditferent sets
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Abstract: In this paper, I engage with the many paradoxes and ironies that surround the
term globalization. In the first part af my paper, | would attemp! o define the concept of
glebalization through the many contradictions that accompany i In the second parr of
my paper, I wonld armempt to categorice globalization, Though both economic and
cultural caregories equally chavacrerize globalization, I wouwld argue that the economic
Jactor iz the principal defining fearive of globalization. To subsranticte his point, [ bring
fn the American context (which ix symomymous with globalization itself  therefore
providing a wseful analvsis) and show how the present form of elobalization is r.r'r-h-e.rr
primarily by econaomic impulses, Alvo, ta prove v point abonr globalization ax heing ax
an econamic phenomenon, § compare it with cosmopolitanism and prove Bow the latrer i
cultral while the Jormer is economic. fn the third part of my paper, [ delineate the
relationship berween globalization and postcolonialism and argue how posteolonialism 's

engagement with globalizarion has resulted in the complicity with the very fearures that i
sets ont fo undermine,

Keywords: Globalization, cosmopolitanism, postcolonialism, culture, and econany,

At the very outset, it has to be mentioned that there is no single definition
of globalization. Simon Gikandi in his essay “Globalization and the
Claims of Postcoloniality” mentions an carlier sociological version of
globalization which was placed in the discourse of colonialism and
modemnity (631). Walter Mignolo in his essay “Cosmopolitanism and the
De-colonial Option”, for example, brands the contemporary form of

cosmopolitanism as “globalism™ that is concerned with just the economic
disregarding the cultural (112).

Arjun Appadurai, in “Disjuncture and Difference in the Global cultural
Economy™, says that the “central problem of today's global interactions is
the tension between cultural homogenization and cultural
heterogenization™(32). Indeed, the concept of globalization is
characterized by this and other such tensions. If one is to identify a set of
paradoxes that underline the concept of globalization, they would be as
follows: national/transnational, identity/difference, standardization/
hybridity. Many different critics have engaged with these different sets
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of paradoxes. For example. Gikandi points out why globalization had to
move from sociology to literary culture:

A new theoryv of globalization will have to be conceived bevond the
nation-state and the traditional claims of sociology. It is in this context,
therefore. that literary culture comes to occupy an important role in the

rethinking of globalization outside its traditional home in the nation-
state. (632)

However, as he himself pointed out, no reading of some of the seminal
texts like Rushdie's Saranic Verses or Marquez's One Hundred Years af
solitude 15 possible without an engagement with the “nation-state, it:'f
history. its foundational myvthologies. and its quotidian expericnces

(%83J). The paradox of globalization caught between nationalism and
globalism forms an important subject of discussion in Gikandi's essay.

Similarly. Frederic Jameson engages with the paradoxes of the categories
of wdentity difference and standardization/hybridity in his text “T"fﬂf-'l‘Fl on
Globziization as a Philosophical Issue™. These secmingly antithetical
calcgones cxist in a dialectic relationship in the discourse of
globalizaton. It would be futile 1o resolve these paradoxes as globalism,
owing 1o its amorphous nature, would defy any such casy categorization.
Arguing through 2 Hegelian dialectic vein on the co-existence nfidcn_tli}’
and difference. he says: “As wou begin to watch Identity turn into
Difference and Difference back into Identity. you grasp both as an
inseparsble Opposition. vou learn that they must always be thought
together. But afier leamming that, you find out that they are not In
opposition, but rather, in some other sense, one and the same as cach
other™ (76).

Globalization is said to be a1 once economic and cultural. While this is
true, | argue that globalization is primarily an economic phenomenon,
whereas its counterpan-—cosmopolitanism—is cultural. In order 1o urgue
this case, | would like to go back to Walter Mignolo’s essay
“Cosmopolitanism  znd  the De-colonial Option” and  highlight the
difference between cosmopolitanism and globalization.

Mignolo mitislly confletes globalization and cosmopolitanism by saying
“ ..is not globalhizetion cosmopolitan? And in reverse, 18 nol
cosmopolitanism global by defimtion?” (112). However, on a closer look
he offers a distinction belween cosmopolitanism and globalization.
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Cosmopolitanism, for him. is a “significant aspect of the hidden agenda
of modernity™ (115). He associates cosmopolitaniem with Chrstian
cosmos as well as with secular cosmopolitanism of the /mpenal powers
like Rome, Spain, and England. However, neo-colomalsm ke the nne
practiced by the US in the contemporary age. 18 designated as “zeonomic
globalism™ (121). Hence. globalization 15 a form of cosmopolitarnsm ~har
lays particular emphasis on the economic factor. Uniike the cosmopninan
ideals and colonial practices of England and Spain which had the
civilizing mission i mind, globahizaton as a neo-liberal sconome
phenomenon that works based on the free market does not have he
civilizing mission as part of its agenda.

According to Jameson, globalization 1= a communicanonal concept thae
“alternately masks and mransmts cultural or economic meamngs”™
(Jameson 55). The cultural facet of it resuliz 1n a postmodern celebration
of difference. And, the economic facet of 1 brings o the forefront he
question of identity as opposed to difference and results m the
standardization or Americanization of culture (3538, Though lameson
argucs that culture and economy are closely interlinked n globalizanon,
I contend that globalization 15 about commadification of culture. Hence,
this commaodification of culture underlines the scononne aspect. ther=b
making globalization an economic principle Besides, the presence of
cosmopolitanism, which is once again a global phenomenen by virue of
being greatly inclined toward the cultural realm. foiitates the cas
categorization of globalization as an economic phenomenon that =
associated with market ideology and commeoedificaton of culture. Hence,
globalization is economic and cosmopolitanism s culmaral

The domination of America in globalization has been subiected o
criticism by many like Geeta Kapur, who in “Globalizston and Culture:
Navigating the Void™ says:

The terminology of globalism refers unblushingly o an wWevlogy of the
markel. dictated by the IMF, the World Bank and the G-7 executive,
crowned by Gatt; to a global market of which the Unetad Stares, having
*won' the cold war, 15 the moral conductor. It sets the porm pot only for
free trade but also (1n the same universabzng mode) for bhuman nghts,
for historical and cultural studhiex. What 15 being giobalired 15 therefore
Amerncan-style capitalism and us mmphen workdvew. (1923
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Nevertheless. it has to be mentioned here that her essay also seek
legitimatization within the global paradigm: it is only that her vision of
globalism is utopian. Utopianism. here, is referring to a globalism tha
Geeta Kapur yearns for that is devoid of the present balefulness of
market strategy and commodification.

The role of America in the phenomenon of globalization has been starkly
ostensible, so much so that the process is even termed as
‘Americanization’. This ‘Amencanization” has been suhjeqtcd_ to
sustained criticism by Jameson. He is extremely critical of globalization,
or Americanization as is more relevant to his context, since this process
results in the death of various national cultures across the world. He
laments the fact that modem films of the 1960s and 1970s in Europe that
had the possibility of affirming a political change has been completely
overshadowed by mass produced Hollywood cinema.

It would be interesting. at this stage, to trace globalization’s relationship
with postcolonialism. According to Gikandi, globalization had to turn to
postcolonialism for the latter’s vocabulary, which in-:ludlftﬂ_ E_J-:Umﬂ]
cultural terminologies and concepts like “difference’, "h}fbﬂdl'f}" and
“cultural transition™ (628, 631) that are immanent to g}nhalizﬂifﬂﬂ and
were hitherto unavailable in the social sciences since this discighnt was
premised at studying globalization just within the context of nation-staie.
Gikandi tries to trace the shift of globalization’s economic facet 2as
studied by social sciences to cultural facet as suppicmﬂﬂtﬂd by
postcolonialism.

Even as he traces the cultural spectrum of globalization, Gikandi seems
to be critical of that shift since he feels that it would move away from the
material reality. The material reality of globalization for him 1s
manifested in the example of the two Guinean boys, whose
“identification with globality is not ethical [or cultural] but [TaﬁEfJ
material™ (643). He is suspicious of the “premature privileging of literary
texts—and the institutions that tecach them—as the exemplars of
globalization™ (632). This suspicion of literary texts is the result of
Gikandi’s appropriation of Appadurai’s delineation of the present form
of globalization in which “the imagination has become an organized field
of social practices™ (31). Gikandi finds a disjuncture between the

representational knowledge of the literary that dwells on the imaginary,

and the actual material reality of dystopian globalization as represented
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by the Guinean boys. Hence, even as Gikandi traces the cultural and
representational facets of globalization. he seems to be critical of
privileging this over material reality.

Gikandi's proposition is insightful in understanding the nuances of the
globalization, it is also lays bare the problematic surrounding the
phenomenon. First, when Gikandi says that the culmral (which
encompasses the literary) should not be privileged over the matera]
reality there is a presupposition that the hiterary and the cultural zra
completely cut off from material reality. This is a danger that merits
some clarification. It can be argued that the necessity to keep apan the
representational and the material does not necessarily entail a
presupposition that the former is not grounded in reality. What Gikandi is
trying to do is to point out to the disjuncture berween these two Concepts.
In other words, it is merely an attempt to clanfy the differences betwesn
these two concepts rather than to deny their coevality and causality. |t
should be mentioned here that postcolonialism. which is kept in the
cultural realm by Gikandi, is not threatened bv globalization. Gikandi's
delineation of the relationship between postcolonialism and globalization
is symbiotic and disruptive at the same time. However. Simon During’s
analysis of globalization’s I'LlH'[lUl’!‘ihlp with postcolonialsim poses a

threat to the latter. especially since he conflates postcolonialism and
globalization.

Simon During defines globalization thus:

As far as ‘culture’ is concerned. globalization means first. that money is
becoming the oxygen of culture evervwhere (with the corollary: we are
all materialists today): second. that all cultures now have potential
transnational allies and opponents, and third. that cultural formatons.
decreasingly delimited by bounded space, aggregate less and less into
wholes or traditions. Money, transport and information flows becoms not
so much the basis, as the medium, of culture so that culture’s relations 1o
economic and economically-directed political interests are visible as
never before (388).

In the above description of globalization, the relationship between
culture and economy is highlighted. Culture is driven. governed. and
preoccupied with economy. Here, during has projected globalization as a
“cultural logic of late capitalism™. Indeed his definition of globalization
is very much the subject of Jameson's critical book Postmodernism: Or
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the Cuwltural Logic of Late Capitalism. Besides. during conflates the
category of postcolonialism and  postmodernism  that Appaah g,
painstaking tried to keep apart, Not only is posteolonialism called as

twin of postmodemism. postmodermism is also replaced by globalization
If Appiah strived to keep apart postcolonialism and postmodemni

because of the latter’s tendency to commodify art and culture, During
seems to afTirm the very notion of commodification in postcoloniality by

keeping both the categories together.

Appiah also cniticized posteolonialists for their complicity  with
commodification and called them as a “comprador intelligentsia™ whg
are a “relatively small. Western-style. Western trained group ol writers
and thinkers. who mediate the trade in cultural commedities of world
capitalism at the periphery™ (187—188). The only difference between the
ideology embodied by those comprador intellegentia and globalization is
that, the larter by definition is supposed to dissolve the center/periphery
binary. But even this idea is contestable, since it is implicit that America

is the centre of globalism.

Al first. during substitutes postmodernism with globalization in the twin
categories of postcolonialism and postmodernism, and with the resultant
category, he subsumes postcolonialism under globalization. The only
distinction between postcolonialism and globalization, according to him,
is the distinction between de-historicization and de-territorialization. It
has to be mentioned here that postcolonialism was premised on its
atempt to historicize. By dismantling all the founding principles of
postcolonialism, during is posing a threat to postcolonialism. In fact, he
successfully renders the category of postcolonialism obsolete by

subsuming postcolonialism under globalization.
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Absrracr: In rhix resecrch paper I am attempring to address the isstes of exireme
religions  fumdamernialism and oppressive  censorship  of  media by auiocraic
fumdamentaiist regimen in South East Asia. The paper raises these issuwes through g
critical gnahsiy of Salman Rushdic s novel Shame as this novel s a critigue of
fundamemtalism and convorshin of media in South cast Asian region. This paper not mu'_-q-
dizcwueyes the lslamic or Eastern extremism bur also extends the issue fo the extremism of
the West through a critigue of the “end af histary " theories of Samuel P. Huntingion who
emphasized that there I an evidemt culrurgl “clash ™ between the East and the West
where both exremes are compering for supremacy.

Keywords: Salman Rushdic, Shame, Fundamentalism, Censorship, authoritariamism,
East versus West, Althusser, ldeological State Apparatus, Repressive State Apparatus,
cxXfremism, repressive, mtfm.fmp.?{ﬁn:ﬂﬂn. miaderation, ioferance,

I would like to begin my paper with a gquotation frﬁgarding
fundamentalism and censorship) from Salman Rushdie’s 3" novel
Shame (1983) and this quote aptly describes the state of affairs in
Pakistan which is oppressed by Islamic fundamentalist forces. Here,
Razs Hvder (a fictitious military tyrant of Pakistan and a character in
Shame) is trving to give a divine justification for the barbaric actions of
the tyranmical Islamic regime in Pakistan:

But the., .reason (for giving such barbaric punishments as flogging and
cutting-off of hands, etc. in the name of Islam) is that these are not laws,
my dear fellow (here the fellow is the Angrez television interviewer {from
Salman Rushdie's Shame), which we have plucked out of the wind.
These are the holy words of God, as revealed in sacred texts. Now if they
are the holy words of God, they cannot be barbaric. It is not possible,
They must be some other thing (Rushdie, 1995).
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The lines above signify. as Santosh Chakrabarti puts ., “a semn-
camouflaged representation™ of the misdeeds of the two authoritanan
rulers of Pakistan— Zia-ul-Haq and Zulfikar Al Bhutto (Ray and Kundu,
2000)). Raza Hyder— the speaker of the guote above- 1= a poimcal
allegory of the 6™ Prime Minisier of Pakistan. Muhammad Zia-ul-Hag
(1924-1988), while another ryranmcal central male figure, Isakander
Harappa 15 an allegory of the 9™ Prime Minister of Pakistan. Zolfikar Al
Bhutto (1928-1979).

The above mentioned guote is quite apt to open a debate om
fundamentalism and censorship which is the focus of this research paper
The argument in the quote is the gquintessence of Muhammad Za-ui-
Haq s method of governance which Chakrabarti coins as “Islamization.”™
The fear that grips the Angres television interviewer. in the novel Shame.
15 of the tyrant Raza Hyder. This brings a number of bitter factz wo highe-
the media is evidently suppressed by using censorship as a too in the
service of the tyrant. The stronghold over media is used to project the
tyrant in best possible light by contortion of facts. The media s alse
further utilised to disseminate of the dominant ideclogy, 1.2, the ideclogy
of the tyrant. Media 15 one of the “Ideclogical State Apparatus™ ‘o
borrow the term from Althusser).

Censorship, ideally and by an objective dictiomary defimtion. is
“supervision and control of the information and 1deas that are circulated
among the people within a society.”™ In particular, censorship refers
“the examination of books, periodicals, plays. reports. and other modes
of communication for the purpose of altering or suppressing pars
thought to be objectionable or offensive”™ Both aspects nesd o e
qualified here. In strict sense, objectionable and offensive materal means
the material that may be considered “immoral, cbscene, hersncal or
blasphemous, seditious or treasonable, or injunous to the natonal
security” (Konvitz, Encarta. 2008). The carlier established notion of
censorship has undergone, and is still undergomg, 2 raped and
revolutionary change due to changing social ammdes and weakened
societal controls. However, an absolute ehiminanon of cemsorship is
neither possible nor desirable.

However, an abuse of censorship can become like a carcmogenic
substance that can spread rapidly and lopsidedly in favour of certan
socio-political strata like a minor vet influennal pocket of power
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mongering tyrants. A caustic satire on the abuse of censorship surfaces jp
Rushdie’s Shame when Iskander Harappa lecherously watches “specig)
compilation of the juiciest bits excised from incoming foreign films"
(Rushdie. 1995}, Harappa, due to an abuse of his power and position, hag
an access to the scenes which are censored from foreign films. We know
about human nature that the forbidden fruit seems to be the most savoury

delicacy ever to humans and especially to the despots as what jg
forbidden to masses is available to them.

As far as the history of the practice of censorship is concerned. the “18%
century marks the beginning of the modern period (of Censorship) with
its emphasis on toleration and liberty.” The American and French
revolutions, in late 18" century, were primary influences which brought
forth dawn of the modern period. Although this new spirit of liberty was
first felt in the area of religious belief, it also affected politics, science
and literature. In modern democratic countries, “‘certain basic
constitutional principles are generally accepted, like: a person’s religious
beliefs and forms of worship are matters of strictly private conscience” in

which no government act or official may intrude (Konvitz, Encaria,
2008}.

However, the above-mentioned liberty and tolerance is a chimera in the
face of tvrannical religious and political regimes prevailing in Pakistan
(as is depicted in Rushdie’s Shame). This is also evident by the fact that
Rushdie’s fourth novel, The Saranic Verses (1988), was violently
criticized by Muslims in numerous countries. “Death threats were made
against him, including a fatwa calling for his assassination issued by
Avatollah Ruhollah Khomeini, the Supreme Leader of Iran, on 14
February 1989, and as a result he was put under police protection by the
British government”™ (Rushdie, Wikipedia) These Islamic fundamentalists
operate via both “ldeological State Apparatus” and “Repressive State
apparatus”, Prof. Aijaz Ahmad, in his analysis of democracy and
dictatorship in Pakistan, elaborates the modus operandi of fundamentahist
hegemony of “Jama’at” in the following words:

In its political work, it has always concentrated on urban centers rather
than countryside, which it considers largely relevant for its political
strategy of urban agitations, selective terror against the urban Lef,
recruitment from among the urban perry bourgeois, and infiltration of
existing apparatuses(the Army, bureaucracy, etc.) and ideological
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structurcs{educational institution, the media, the mosques).In its

ideological stance, it has stood for a certain version of fundamentalist
Islam (Ray and Kundu, 2000},

This reinforces the argument developed from the quotation from Shame
in the opening lines of the paper and elaborates on the well-laid plans on
which extremist and fundamentalist elements of Islamic operate through,
i.e., a forceful dissemination of their ideclogy as well as coercion, if
required. There is nothing inherently evil in the act of censorship, but the
fact is that censorship becomes a tool that i1s conveniently exploited by
the dominant political forces of a nation. In extreme situations hke
Pakistan, censorship in media 15 used to ensure that masscs remain
ignorant about liberalism (on the wake of democracy) in other countries
and media is used as a tool to disseminate the ideology approved by the
tyrannical regime. Hence, media becomes a means to the end of
representing the regime in its best light to the masses. Censorship is also
a tool to hoodwink the masses from the facts of unethical operations of
the dominant political forces. The bureaucrats and tyrants maintain their
mystique by exerting control over print and multimedia to suppress facts
and the final product which comes to light of the day is a doctorad
account which is usually confounding to the intelligentsia and reassuring
to the illiterate/unaware. On one hand, the intellectuzls can ses Hj_nj.ug}-;
the machinations of the dominant forces and are frustrated to see the
doctored accounts which are published and broadcast by the media, and
on the other hand, the ignorant/'unaware are living in a lie. This facade is
a desirable condition for the proliferation of tyranny and extremism. The

repression, both in form of planting a curb on freedom of expression and
repression through coercion, reaches its extremes in fierce relizious-

political stance like "Islamization™ as mentioned earlier through the
assertions of Prof. Aijaz Ahmad.

Censor has both the possibilities of acting as a “curb™ (suppressmng
factor) and as a “‘spur™ (aggravating factor) (Orr, 1990). Rushdie’s Shame
is predominantly a narrative representing repression of women n
Pakistan and it particularly draws attention towards the stare of women
under Islamic fundamentalist regime. It 15 essennally a narmanve
concerning women and Rushdie’s response (although put sarcastcally by
him in his interviews about the novel) 18 worth mentioning. Rushdie savs
(on the conception of the novel) that he had set out o “wnite a very
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macho and heroic story with suffusion of battles and blood™ bt he “da
not realize when women ook over the narrative™ (Rushdie, 1991)

The narrative 1= eszentially sympathetic to Pakistani women who exiet o
the margins but the evidently marginalized and oppressed male ligures of
Pakastam society are dehberately and conspicuonsly absent from it. The
only male characters in laghlight are the tyrants Iskander Harappa and
Rara Hvder who are representatives of the power mongenng strata, Both
belong 1o the centre while Omar Khayvam Shakil, the so called hero of
the novel, 1s relegated 1o background as an awkward and powerless anti-
here figure. Women. and to be particular Sufiya Zinobia, have taken over
the novel while they are still standing on the margins, and the tyrants
evenmaily meet a violemt death in a sort of poctic justice. Even poor
Omar meets hix doom at the hands of his child wife Sufiva.

It 1= Sufiva Zinobia who is undoubtedly the heroine of Shame and she
becomes the site where the phenomenon of censorship acting as “curb™
and “spur” converge and a strange hyvbrid character is created. En!‘iya 15
Raza Hyder and his wifc Bilquis’ mentally retarded girl. She is a disaster
child of the house. the “miracle that went wrong.” She was supposed to
have been a bov, She 1s born blushing because she is a “shame”™ to her
illustrious father Rushdic claborates that Sufiva blushes not merely for
her existence but for the world at large. She can be scen as a
representative of the “other™ of the Pakistani ruling class. In her volatile
outburst, in the later phase afier her marniage, she represents female
resistanice of lslamic regimentation from the margins. Rushdic further
elaborates ahour the concepuon of Suﬁ}'u and how she is a fusion Flr
three persons Pushdie had heard about. He had heard of a Pakistam girl
who was killed by her father due 1o her affair with a white boy. There
was 2 boy, who was reported in a newspaper article, heard to have
mirsculously 1gnited umsell without any inflammable substance. Sufiya,
the girl comured up by Rushdic 15 8 composite of traits of these three
individuals. Sufive progressively becomes & symbol of mulitant

ferninism. She shows her extreme side when she tears her attackers from
limb 1o limb when she s sexually assaulted once. Shame and lear of
oppressed victims, under extreme pressure, may transform into a

desperate act of wviolence apamnst their perpetrators. The relentlessly

repressed Sufiva ultimately bursts forth with superhuman strength and

violence. The swnes of all these three people (which Rushdie has
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composited in the character of Sufiva) are represented in different phases
of Sufiva’s life (Rushdre, 1995)

Sufiya’s incessant hlushes are the ontcome of a censor the parriscchal
curb on her as she is considered an mmappropriate turth  The gemder
politics in the Hvder household always remmds Sufiva of her inadeguacy
as an unwanted female child This consistent prossure over her bursts
forth im violence in two phases of her life. In the fre phase she
internalizes the humihation and her body also intermalizes the Gre of her
anger and this explodes as a dermarological disease. Her whole body =
covered with boils which might be a result of thermo genesis | production
of heat in the body) in its extreme form. This mitermalized heat comes ont
as boils which even scalds the hands of her nurse who mes o soothe
Sufiva's skin. Sufiva was unable to find a catharsis, a vert fior her
repressed angst and she mternabhsed . This fantasnical account also
reminds us of Rushdie's frequent use of Marquez-like exaggerated
elements of dream and fantasy in hus Getional writings.

After touching the above-mentioned extreme, the beast is unleashed out
of Sufiya. Rushdie justifies this unleashing; “Humliate people ‘ong
enough and a wildness bursts out of them.” He has further rustified. om
many occasions, that the encounter of shamelessness with shame -
only produce violence. The shameless onslaughts and humiliancon 5 her
parents and society and her own resultant shame = a predicament tha
grips and torturcs her like an unrelenting and ever-tighterung vice. This
build up of pressure finally finds its way m Sufiva thr migh viwlence
However, Aijaz Ahmad does not agree with this glonficanon and
justification of violence. But, we must not forget that consisient menal
harassment and humiliation s also a form of violenve which mas Tgper
in the physical retaliation if the person is pushed to the wail a Lt oo
often. The point here is that the violence done by words 1o Sufiva cannot
be quantified, while a bruise 1in o skirmish can be casiiv phvsicalls
examined to assess the amount of damage done. The Juesinon . how e
determine what hurts more” But, we can assert from the cxainpie of
Malala who was shot in the head that the violence agmunst women (and
common men) in Pakistan 1s both physical as well as mental  Aaother
example, though not belonging 1o the margmnalized sirata but snll worth
mentioning here, 15 the humihianon of Rarza Hwder at the hands of
Iskander Harappa. When lskander 13 kept under bouse arrest by Racra m
the novel, he has to compromise by chewing betel nut w sanstyv lus need
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to consume tobacco as he doesn’t have the luxury of Cuban cigars
anymore due to his fall from leadership. When Raza once comes o visjy
Iskander, Iskander covers him firom head to toe with both abuses and he
screams with such violence that Raza is covered from head to toe in red
spittle, too! This “magic realistic” incident is a surreal outburst of
violence which results in utter humiliation of Raza. This confluence of
verbal and physical violence seems more justifiable in Sufiya’s case and
not Iskander’s who was also a tyrant.

Some incidents are worth discussing here to critically analyse the gradual
process of unleashing of the beast which was lying dormant in Sofiya,
When she was just twelve, she had killed two hundred eighteen turkeys
in one night while she walked out of her house in a bout of
somnambulance. Rushdie is again conjuring up surrealistically violent
imagery like Marquez's Chronicle of a Death Foretold. The turkey
killing incident is depicted in explicitly graphic literary style by the
author: “Sufiya Zinobia had torn off their (turkey’'s) heads and then
reached down into their bodies to draw their guts up their necks.” The
post-marriage somnambulism of Sofia is the point in the narrative where
Rushdie describes juxtaposition: the shameless extramarital affair of her
husband Shakil with the shame of Sufiya and the outcome is violence.
After Sufiya finds out about the affair, her targets are not birds but men.
Again, in a somnolent state and suppressed violence, Sufiya had had
intercourse with four men on streets and then like a female praying-
mantis, she tears off their heads and hurls them up into skies. She in this
extremely violent form is describes as a “human guillotine.™

The use of grotesque and fantastic elements by Rushdie is both a
cathartic device as well as provision of comic relief in the tension and
violence of the narrative. A pood instance of the use of grotesque for
comic relief is the description of the pouches under the eyes of Raza
Hyder. Rushdie comically associates growing power of a political figure
with the sagging pouches under his eyes. He comments that Hyder no
longer needed sunglasses as his blackened and enlarged eye pouches
made it seem as if he was wearing sunglasses all the times, even while he
slept! The two tyrants, and even Shakil, are grotesque caricatures which
can be subject to both derision and laughter at numerous instances in the

narrative.
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Many critics agree that except Sufiya, all other women in the novel are
passive recipients of violent treatment in a patriarchal dominion. They
are described as “frigid, desexualized and passive.” Arjumand Harappa,
daughter of Iskander, is the most appropriate example of this as she
blindly supports and follows her wrongdoing father. She even watches
video tapes of her father and she appreciates how her father doctors the
interviews and uses this conveniently censored material to project an
image of a messiah through media to his advantage and she praises him
despite his atrocities. The three Shakil sisters in the novel live cooped up
like hens in a suffocating, dusty and macabre mansion called *Nishapur.’
The critics call these women as “officially normal™ ones in the novel as
they submit to the atrocities perpetrated on them, while Sufiva is the
“beast™ who has lost all her senses of “proportion”™ and “propriety”. The
piteous condition of these so-called “normal™ women is an indictment on
the puritanical Islamic fundamentalism.

Fundamentalism 1n Shame is essentially Islamic but the “roots of
fundamentalism are in the history of the American Millenarian
movement. Located in the 1830s and 40s, this movement emphasized on
absolute inerrancy of the scriptures, the imminent Second Coming of
Jesus Christ and the ensuing thousand years of peace (*“the millennium™).
the Virgin Birth, Resurrection and Atonement. The proponents of this
movement were dead against Darwin’s Theory of Evolution and wanted
it out of school curriculum”™ (Sandeen, Encyclopadia Britannica).
However, any movement with an extreme stance has alwavs come at
loggerheads with the modern liberal and tolerant value systems. Hence,

the intolerance of fundamentalists of any religious belief is looked down
upon in modern times as an extremist view.

Even the political theories in the West are not free from this extremism-
Samuel P. Huntington’s thesis is a trite illustration of this extremist
stance where the East is seen as an enemy by the West due to a culmural
clash between them. Huntington’s thesis ““The Clash of Civilizations?”
predicts a new breed of world politics and his conception was found so
extreme that it results in a furore of volatile reactions. Before examining
the *““clash” which Huntington is talking about. it is relevant to state
Rushdie’s views (in lmaginary Homelands) on the usage of censorship as
an ideological tool by the fundamentalists against their “competitors™:
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When the Pakistani censors found that the movie £7 Cid ended with
dead Charlton Heston leading the Christians to victory over living
Muslims, they necarly banned it, until they had the idea of simply cutting
out the entire climax. so that the film screened showed El Cid mortally
wounded, Fl Cid dying nobly, and then ended. Muslims 1. Christians 07

(Rushdie, 1991),

This competition of ‘who scores more’ cscalates this clash of the
fundamentalists ‘extremists into a state of war. Huntington talks of the
“next pattern of conflict™ and in the very second line of his thesis he
(inadvertentlv) makes his extremist agenda quite clear. He asscris that
history (as we know it) has reached its end. We can find the roots of this
sort of thinking in the writings of Francis Fukuyama who propounded a
theory of the end of history, Fukuyama, in 1980s, wroic that we hanfr,
reached the “end point of mankind’s ideological evolution.” This was his
message of triumph on the fall of Communism but Stuart Sim argues that
this theory is merely about the end of certain concept of history and not
history per se (Sim. 2000). However, it is quite interesting to see how
cager Huntington was to jump into the bandwagon of the revolutionary
“endist™ theorists who took the world by storm. He prophesised of a
dawn of a new “phase™ of world politics: “It is my hypothesis that the
fundamental source of conflict in the new world will not be primarily
ideological or primarily economic, The great divisions among
humankind and the dominating source of conflict will be cultural...The
fault lines between civilizations will be the battle lines of the future”

(Huntington, 1986).

Huntington methodically lists civilizations prevailing in the world but his
focus is only on Islam and the West and this sort of simplistic line of
thought is responsible for war and terrorism in the world. Edward W.
Said responds to Huntington's thesis in a newspaper article ironically
titled “The Clash of lgnorance™. He comically derides Huntington’s
focus on the clash of Islam and the West and calls it an
oversimplification. Said uses an example of classic and most basic
nvalry from cartoon film characters Popeye and Bluto, where heroic
Popeye represents the West and the double dyed villain Bluto represents
Islam! So, Said has aptly exemplified Huntington’s oversimplification. In
Said’s words: .. .troubling i1s Huntington's assumption that his
perspective, which is to survey the entire world from a perch outside all
ordinary attachments and hidden loyalties, is the correct one, as il
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everyone else were scurrying around looking for the answers that he has
already found. In fact, Huntington is an idealogst, someone who wants

to make “civilizations” and "identities” into what they are not: shut
down. sealed-ofT entities...(Said, 2001)

It is evident that Huntington's myopic vision adds morz to an already
established notion of “otherness™ of the non-Westerns in the 2yes of the

West and the hatred that Islammic fromt has towards the West and
particularly America, Britain and France who are hit by terromist aracks
repeatedly in the last decade. The challenge for the Westem policy-
makers says Huntington, is to make sure that “the West gets stronger and
fends off all the others, Islam in particular.” Said complains: “The basic
paradigm of the West versus the rest remains untouched, and this 1s what
has persisted...in discussion since the terrible events of September 11.7

If these questions had such simple answers, the problems arising from
intolerant forces like fundamentalism would have been solved aircadv.
Rushdie asserts that the Islamic fundamentalism 15 a politcal construct
and is imposed by the centre on the masses while the masses can only
concern themselves in a daily battle for subsistence. Fundamentalism
operates through Ideological State Apparatuses and public resistance

elled by Repressive State Apparatuses. Censor 1s used as an effective

tool to hoodwink the masses and persuade them to favour the dominant
religious and political forces in a countrv.

To conclude, the defiance of fundamentalism and censorship in Saiman
Rushdie’s ideology finds an apt creative expression in his novel Shame.
Taking the argument beyond the novel. the socio-cultural and religous
diversity and complexity of the nations of the world is a reality which s
to be accepted before approaching the problem of extremism and
religious intolerance. There was and always will be individuality and an
expression of that individualism as human beings are bormn as individuals,
The solution may lie in moderation and tolerance and not extremst
oversimplification whether of the East or the West. However., this
doesn’t imply that terrorism and tyranny should be toleratad. A naton
must take appropriate action against anti-national forces, Overall, the
policy of moderation and toleration can bring forth an equilibrium among
nations of the world where diftference be tolerated. accepted and nanons

would coexist in peace. How this equilibnium will be reached s vet o be
scen.
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HISTORY AND THE SHAPING OF IDENTITY IN “THE
KITE RUNNER’S” AFGHANISTAN
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Abstract: As the title of the paper sugpests, this research piece is about the social
political, cultural and psycholagical nwmoil af experiences lived by the people of
Afehanistan - a country thart has been “the epicentre of competing interests - over the
fast 300 years or zo. The rragedics of displaced existences, fragmentary identities and
heartbreaking struggles that shape the history of Afghanistan are paralleled in the age-
old tradition of kite-flyving that runs as a trope throughow the novel,

Khalid Hosseini- the creative artist- becomes an internal critic by presenting this work ax

a political chronicle through a soul searching, self~exploratory journey of the protagonist
which acis as an incisive and perceptive examination af recent Afghan history. Through
this microcosmic study of the individual that brings owt the best and the waorse in human

nature and elaborately commenits on the power hierarchies, the macrocosmic world af
Afghanistan is rendered alive,

Keywords: Afghan History, Identity, psycholagical complexity, Taliban, Displacement,
Kire-flying, Islam.

Amir, the protagonist of Hosseini’s The Kite Runner says, “to me, the
face of Afghanistan is that of a boy with a thin-boned frame, a shaved
head, and low-set cars, a boy with a Chinese doll face perpetually lit by a
hare lipped smile....History isn't easy to overcome.” (22) This entire

rumination of the protagonist highlights all the issues that this paper will
be concermmed with. Hosseini's novel is a touching tale about one’s

struggle through hard times and has for its stage setting, Afghanistan, a
country that has been rift with political, social, cultural and in effect
psychological turmoil over the last 300 years. According to Martin
Ewan’s “Afghanistan’s tragedy is that its geographical location has given
it a geopolitical importance™ (172) It has been identified as a bridge for
foreign powers to reach the wealth and riches of India and has been “the
epicenter of the competing interests” (172) of various countries. As a
result it has disintegrated in the struggle for power and gross misrule. If
we chart out the events referred to in the novel, chronologically, from the
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1930s 10 2002 we see the changing face of Afghanistan and consequently
that of its impact on the psyche of the characters. The nostalgia of early
childhood can be seen under the monarchy. followed by the tragedies of
being displaced expatriates, emigrating and secking political asylum due
to the Russian occupation and, finally, the horrors inflicted by the
Mujahedin forces and the so called saviors after them that is the Taliban
regime. My attempt in this paper will be to explore how this political
history, along with the religious differences, the cultural and ethnic
diversity of Afghanistan, place Hossecini's characters in a critical,
complicated relationship that shape a fragmentary identity rift with
psychological complexities and heartbreaking struggles.

Havden White, through his work “Merahistory: The historical
Imagination in nineteenth Century Europe’ states that a }'!istnll-ian
chronicles events in the form of a narrative prose to relate hxstﬂnFnl
facts. In a reversal of sorts, Khalid Hosseini channelizes his creative
urges and renders. through fictional discourse, the history of a nation. He
parallels Afghan history with the age-old tradition of Kite-flying
According 10 Mir Mekmatullah Sadat “similar to Afghan’s tumultuous
history Afghan kite-flving involved midair duels between rivals.” Kite
fliers attempted to cut their adversaries' kites which can be seen as
analogous to the fighting between the Afghan government and the
Mujzhedin. who called themselves the holy warriors, whose hands were
cut and bloodied just as the kite flier’s hands got bloodied as they scared
through the string. Amir says, “As with any war, you had to ready
yourself for battle."(44) Just as the string giver, in this case Hassan,
provides the kite flier with the string, “the foreign powers instigated all
Afghan sides into banle to fight their proxy war by providing arms,
training and intelligence.”(Sadat) The kite runner who attempts at
claiming the last kite to be downed is “symbolic of the ethno-religious
warlords who looted and pillaged Kabul and other cities in a race to see
who can amass the most booty.”(Sadat) Amir says, “And when a kite
runner had his hands on a kite, no one could take it from him. That

wasn't a rule that was custom.”(45-46) Just as the kite becomes an object

to be claimed, Afghanistan becomes a battleground and an object of
desire for the colonial forces, but in the process it is plundered, ravaged

and left to disintegrate. This uprooting from one's culture and tradition

by the oppressive forces outside and within can be seen in the Taliban

regime’s banning of kite flying in 199% (in the novel) finally reducing the
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land to a conflict-ridden society clouded by graveyard peace. Hassan's
horror at the entry of the Taliban regime is clear when he shares his fear
with Rahim Khan “God help the Hazaras now, Rahim Khan Sahib,”
(186) to which Rahim Khan naively replies, “The war is over Hassan.
There's going to be peace, Inshallah, and happiness and calm. No more
rockets, no more killing, no more funerals.”(186-1287). It is only later that
he would realize how wrong he was.

Hosseini's presentation of characters within the given set up shows how
Afghans, like everyone else, are just as human and complex. both
defined and crippled by tradition. This makes The Kire Runner a political
chronicle, an incisive and perceptive examination of recent Afzhan
history and its ramifications both in America and the Middle East
Hosseini’s attempts clearly show how History can be seen through
Fiction and that fits the Collingwoodian model in The Idea of History
where Collingwood states that the ohject of history is to find out “actions
of human beings that have been done in the past.”(9)

Hosseini states in an e-mail,

“The romanticized Afghanistan that lives in the minds of our parents
(and in my own childhood memory) probably never existed. Thar m}:nﬂn
had warts and pimples that no one talked about. and that strangelv. no
one talks about to this day. But | am glad that this book 1s reaching so
many people. | get e- -mails from readers thanking me for fimallyv pumng a
human face to the Afghans. 1 don’t know if I've done that. but it is true
that our people have been- in fiction at least- faceless and voiceless for
far too long.”(Sadat)

This establishes the role of the author (here a diasporic one), the crearive
artist as an internal critic. Hosseini, as we know. is the first Afghan
author to write an English work about the dilemmas of war-tom
Afghanistan. Despite all this, Hosseini’s chronicling of events and
glorifying of America as a utopian world is suspect and can be seen as a
biased move, given that he himself took refuge in America secking
political asylum from Afghanistan following the Russian imvasion. Armur,
in the novel, is also a writer. But he wntes about Afghanistan only
superficially giving rise to Wahid's appeal about™ t:li{im.l the rest of the
world what the Taliban are doing t our country.”(206) Hosseini then
takes it upon himselfl to address issues that his protagonist is even scared
of acknowledging. He visits the pre-colonial and the post-colomal past
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All this psvehological complexity can be traced back to the historical
oot of Amir being a Sunni Pashtun and Hassan bemg a Shia Hasara.
Martin Ewans in his book Confitcr in Afghanistan- Stdies in asymmertric
warfare savs that,

“The majority of the Pashtuns are Sunni Muslims and their soctety m
otdered by the practice of I=slam as also by the ohservation of 2 code of
honour known as Pashtoonwali. It™s main principles are badal (revenge),
madmasria (hospitality) and 7 extension mamesvari (asviumg They are 3
royal tribal clan and this code falls in lime with the needs of ther socery
even though it encourages blood feuds and other practices and sanctons
that arc out of keeping with [slam.” (11)

M. Amin Wakman says that the warnior poet Khushal Xhan Khattak 2
fief holder. celebrated nationalism to arouse the Pashiuns agunst the
Mughals by praising them as:-

“The very name of Pashtun spells honour and glorv
Lacking that honour what is the Afghan story ™(5)

This clearly valorizes and elevates the posinon of the Pashruns in Afghan
society which can be seen in Assef s insistence.” Afghamsian 1= :'i'f.‘--'iﬂl.f.
of the Pashmns. It iﬂw:‘l}-"_l has been, .',-ﬂw.'.-l:s..l:q will B, W are the mue
Afghans, the pure Afghans, not this flat-nose here. His peopie poilute our
homeland, our watan, They dirty our blood. ™ 3% His abhorrence for the
Hazaras manifests uself when be rapes Hassan and aiso. as 1 Tatban
official. shows the brutality of their regime by ordenng » hip-ctumg
Talibs to publicly stone and then shoot n the head a burga clad woman

Hazaras, on the other hand, who are mostly Shias suffersd conuderable
discrimunation. It is clear from their features that they are of Mongod
descent "(Ewans, 12) Mir Mckmarullah traces the roots of the Paxhiun-
Hazara differences. In the mud 182008 Amur Dost Mohammed, e
unsympathetic to the Shias, exploited the Shia Sunm b¥ferences and
aligned the Snms and the Qiulbash- another Shua group- o the Jemyment
of the Hararas. This alhance served for his conguest of the Haswrmar In
1821, Amur AbdurRebhuman, Amir Dost Mohammad '+ grandson connnued
o give the Sunms the ttles of “Ghazis™ (imfide! Gllers for thewr comguest
of Harvanat The result was the Jestrucnon of the Hlacara mibal svstem,
annexation of Harsars personal property and land, and the semung off of
the enslaved Hazaras in the Kabul Barasr What ensucd was the massave
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and explores the power hierarchies that are constructed not only i
relation with the oppressors from outside but also with those from within,

As i1s clear from Amir's insight into the psyche of Hassan who cally
Assef, his oppressor, Agha “1 wondered briefly what it must be like to
live with such an ingrained sense of onc’s place in a hicrarchy,” (37)
Amir, himself a pawn to the workings of such internal power structures,
thriving on class, religious and social differences, castigates himself,
time and again, for not being able to break away from them. Even though
he says that “we were kids who had learned to crawl together, and no
history, ethnicity. society or religion was going to change that."(22) He is
also painfully aware that, “history isn't easy to overcome. Neither is
religion. In the end. I was a Pashtun and he was a Hazara, | was Surmr!
and he was Shia, and nothing was ever going to change that. Nothing.
(22)

This exploration of Hosseini's into the psyche of the pr?lﬂgﬂ“iﬂ hi;
self-reproach and soul searching reminds us of what Collingwood ha

said about the purpose of history. He said,

“That history is for self-knowledge. It is generally thought to be o
importance to man that he should know himself: where knowIng himself
means knowing not his merely personal peculiarities, the things that
distinguish him from other men, but his nature as man. Knowing yourself
means knowing, first, what it is to be a man. Secondly, knowing what it
s to be the kind of man you are: and thirdly, knowing what it 15 t0 be the
man you are and nobody else is. Knowing yourself means what you can
do; and since nobody knows what he can do until he tries, the only Glu_ﬁ
to what man can do is what man has done. The value of history, then, 18

that it teaches us what man has done and thus what man is.”(11)

All this clearly applies to how Hosseini has shaped Amir's character,
made him go through a soul searching, self-exploratory journey back to
Afghanistan afier having sought asylum in California and trying to prove
his father wrong who said that, “a boy wheo can’t stand up for himself
becomes a man who can’t stand up to anything.”(20) Yet when on a
lookout for Sohrab, he is called “an honorable man”, and, “a true
Afghan™ (208) by Wahid, he cringes and tells Farid that “you were more
right than you know™ (209) when Farid apologizes to him on judging him
as yet another son back to sell his father's property.
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All this psychological complexity can be traced back to the historical
roots of Amir being a Sunni Pashtun and Hassan being a Shia Hazara.
Martin Ewans in his book Cenflict in Afghanistan- Studies in asymmetric
warfare says that,

“The majority of the Pashtuns are Sunni Muslims and their society is
ordered by the practice of Islam as also by the observation of a code of
honour known as Pashtoonwali. It’s main principles are bada/f (revenge),
malmastia (hospitality) and it’s extension nanawati (asylum). They are a
royal tribal clan and this code falls in line with the needs of their society

even though it encourages blood feuds and other practices and sanctions
that are out of keeping with Islam.” (11)

M. Amin Wakman says that the warrior poet Khushal Khan Khatak. a
fief holder, celebrated nationalism to arouse the Pashtuns against the
Mughals by praising them as:-

*The very name of Pashtun spells honour and glory.
Lacking that honour what is the Afghan story.”(5)

This clearly valorizes and elevates the position of the Pashtuns in Afchan
society which can be seen in Assef s insistence,” Afzhanistan is the land
of the Pashtuns. It always has been, always will be. We are the true
Afghans, the pure Afghans, not this flat-nose here. His people polhute our
homeland, our watan. They dirty our blood.™(35) His abhorrence for the
Hazaras manifests itself when he rapes Hassan and also. as 2 Taliban
official, shows the brutality of their regime by ordering whip-toting
Talibs to publicly stone and then shoot in the head a burga clad woman.

Hazaras, on the other hand, who are mostly Shias suffered considerable
discrimination. *It is clear from their features that they are of Mongol
descent.”(Ewans,12) Mir Mekmatullah traces the roots of the Pashrun-
Hazara differences. In the mid 1800s Amir Dost Mohammad, being
unsympathetic to the Shias, exploited the Shia Sunni differences and
aligned the Snnis and the Qixilbash- another Shia group- to the detriment
of the Hazaras. This alliance served for his conquest of the Hazarajat. In
1891, Amir AbdurRehman, Amir Dost Mohammad's grandson continued
to give the Sunnis the titles of “Ghazis™ (infidel killer) for their conquest
of Hazarjat. The result was the destruction of the Harara mbal system,
annexation of Hazara personal property and land. and the setting off of
the enslaved Hazaras in the Kabul Bazaar. What ensued was the massive
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migration of the Hazaras to Quetta and Mashad, currently in Pakistan and
Iran respectively. Amir Habibullah continued with the exploitation as he
kept 'kanizs’ (concubines) and ‘ghulams’ (male slave). His son Shah
Amanullah became the king and outlawed slavery,, discrimination,
returned seized land and property freeing Hazaras and other Shias,
Despite the laws afier 1929 the slave like treatment of Hazaras stll
continued. Amir gets to read about all these things that he did not know
earlier, in one of the history books in his mother’s collection. “I read that
my people, the Pashtuns, had persecuted and oppressed the Hazaras. It
said the Hazaras had tried to rise against the Pashtuns in the nineteenth
century, but the Pashtuns had quelled them with unspeakable violence”
(8) Amir is surprised to read that ‘his’ people had mercilessly oppressed
Hassan's people. The book “also said some things 1 did know, like that
people called Hazaras mice-eating, flat-nosed, load- carrying donkeys.

This knowledge of the basic ethnic difference ingrained In Amir’s
mind is what dictates his relationship with Hassan. Amir’s sense ot f&i‘r
and jealousy, a painful realization of falling short of his fﬂﬂ'l.ﬂr 8
expectations and living with a constant bitter truth that Baba ﬂﬂj‘mlrﬂd
certain qualities in Hassan that Amir lacked, made him acquire a mean
streak™(20) towards Hassan. Amir’s own insecurities make him “aspire
1o cowardice” (68) as he begins to feel that “Nothing was free in this
world. Maybe Hassan was the price he had to pay, the lamb he hﬂdl to
slay, to win Baba "(68) Instead of standing up for Hassan, !WIF'WE
someone who always stood up for him despite his socially inferior
position, Amir chooses to run. The incident of the alleyway is what
brings out the best and worst in human nature when we see how the
loyalty, innocence, and uninhibited devotion of Hassan outshine Amir s
cowardice. Hassan very confidently reverses the power hierarchy when
on Assef’s threat of “maybe you didn’t notice, but there are three of us
and two of you” (37) he warns him that, “I'm the one holding the
slingshot.”(37) The poignancy of these situations is highlighted when we
get to know that the first words of Amir and Hassan were Baba and Amiur
respectively, names of people who betray them. Amir fails to overcome
his shame and guilt, betrays Hassan's loyalty, and his actions cause him
fleeting moments of remorse and despair that haunt him. He hopes “that
someone would wake up and hear, so I wouldn’t have to live with this lie
anymore. ...l understood the nature of my new curse.”(75) He would
have to live with a hidden monster which “Amir and Hassan, the Sultans

63



of Kabul™ (24) would have been able to slay. But, history repeats itself
and Amir finds that the past cannot be buried. His “past of unatoned
sins” (1) haunts him and the monster resurfaces in the form of the

Taliban regime and manifests itself in the form of the Talib official in
black sunglasses-Assef.

When the Mujahedin forces come in Rahim Khan says that “our eyes
(were) familiar with the sight of men digging bodies out of piles of
rubble. Kabul in those days was as close as you could get to that
proverbial hell on earth.”(186) He says when the Taliban rolled in and
killed the alliance out of Kabul I actually danced on that streel.”{174)
But all this resulted in **collateral damage™ (175). Peace did come but at a
far greater price. NeamatollahNojumi says that “the Taliban leadership
announced that the goal of their movement was not to pursue power or
control the government but to restore peace and security in the
country.”(134-135) The Taliban’s strict observance of the Shari’a
(Islamic law), the subordination of women and a puritanical attitude
towards music and other leisure activities, When Amir returns to
Afghanistan, he does so to absolve himself and to atone for his sins. He
overcomes his fear, pride and his father's hypocrisy and betrayal by
trying to put right the wrong and finally redeeming himself. But being
the son of a “liberal, maverick™ (157) “who mocked everything
religious” (67) Amir had been warned against the duplicities of the
mullahs. Baba had once said.,” piss on the beards of all those self-
righteous monkeys. You’ll never learn anything of value from those
bearded idiots. They do nothing but thumb their rosaries and recite a
book written in a tongue they don’'t even understand, God help us all if
Afghanistan ever falls into their hands.”(235) The word liberating for
Assef, on the other hand, was a gross misapplication and was seen as
“God’s .work™ (242). It is from this place of “certainty of turmoil™(311)
that Amir wanted to save Scohrab and take him to America- a place of
refuge, “the 1dea™(109) of which Baba liked. According to Baba,
America was “one of the three real men in the world”, a “brash savior”
(109). For Amir America was a place to bury my memories, for Baba, a
place to mourn his™ (112). It “was one last gift for Amir” (113) from
Baba. Finally Amir embraced America because it was a “different”
place. It *“was a river” (1119) in which he could wade and let his sins
drown. It was a place with “no ghosts. no memories and no sins.”(119)
The flea market in America becomes a space for the reorganization and
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reassertion of the Afghan identity through a recestablishment of the
Afghan communal fecling. Baba “was a man tom between two halvey
(Amir and Hasan)” (163) says Ralim Khan. This sphit 1s whal corrupts
the life of Amir and it is to “stop the cycle™ (198) that he goes 19
Afghanistan to purge himself of all the sins and find “a way to be good
again."(198)

Finally Amur realizes, and through him Hosseini makes us realize, that
the history of Afghanistan is such that the repercussions of its political
unrest cannot be escaped. In an eye-opening insight Farid tells Amir that
“you've always been a tounist here (Afghanistan). You just didn‘lrknnw
IL"(204) Hence we can see how history works in various wavs in the
shaping of different characters’ identities, especially when they are
products of a class, culture based. rich yet complex country like

Afghanistan.
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REPRESENTATION OF WOMEN IN BRUNCH
MAGAZINE: A STUDY ON GENDER POLITICS AND
MARGINALIZING WOMEN IN PATRIARCHAL SOCIETY

Ezra John
Department of Journalism, Kalindi Collegs.
Email: Ezrajohn.kalindi@ gmatl.com

Abstract: This research paper ix an illustrative attempt to analyze and arsess as o kow
advertising in print media has remained lop-sided over the years. [t wouwld not be anm
exaggeration fo say that Men vs. Waomen have been the bane character of cdhiertisement
as a fool. A female form has often been projected as a voluptucus figure fur the rarget-
sale of products intended even for male consumers. The paper. thus. intends o find a
path for course-correction in the mindser of those helming the affairs.

It reviews the critical readings on the subject of ‘cdvertising and women' with a
historical perspective in tandem with contemparary trends in publicity imazes. The view
#Jﬂhﬂ Berger would be apl to be q‘HGJ‘L'-'r:JI here o burress the __fr.'_.'i'.".ﬂ:.l.-,;r;_:__r content: e
Iﬂl—gﬁf s.i'mph:ﬂ' this fj:r SEViRg: men acl and women EIPpELIr. Yen look gt womern, Bomen
walch themselves being looked at. This determines not only most relations bepween men
and women but also the relation of women to themselves The surveor of women in

herself is male: the surveyved female. Thus she turms herself into an ohject — and most
particularly an abject of vision: a sight”

Key Words: Portrayal of women, Brunch, Print media, Advertisements

REFLECTIONS OF REALITY: AN INTRODUCTION

The Print media in India has acquired the status of accountabilitv as a
medium. But this age old media, too, has now fallen prey to the honey
trap of commercialization in order to retain its existence. On daily basis,
considering the close competition from the well established electronic
media and booming new digital media and cyber space, the battle for
survival has intensified. Also with the conglomerates grabbing the shares
in the media industry and trying to gain monopoly, the once democratic
medium and the Fourth Estate have now become propagandist machinery
with most publications working for the vested interests of politicians and
industrialists alike. Karl Marx in his The German Ideology provided an
insight by referring the powerful and the elites as “the class which has
the means of material production at its disposal, has control at the same
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time over the means of mental production (or the idea/concept) ... hence
of the relationship which makes the one class the ruling one, therefore,
the idea of its dominance.”(Marx and Engels, 1968: 21). For instance, the
media tends to reproduce an exploitative relationship by propagating the
idea through advertising and commercials that "Women needs to be slim,
fair and beautiful’ cither through matrimonial supplements or through
visual ads, thus promoting the commodification of women as an object of
desire and lust for men.

UNDERSTANDING IMAGES AND THEIR IMPACT
i. Surveyor and the Surveyed

John Berger a famous art critic, novelist, painter and poet in his critical
essay, '"Ways of Seeing', in the penre of art delves in the approach of
looking at images. In the third chapter titled as "The Nude'. he points out
the traditionally accepted social presence of men and women. He
elaborates on the representation of men as powerful in forms of moral,
physical, lemperamental, economic, social and sexual. A woman's
presence is seen as someone who is always seen by men for their
approval and her character analysis, She is taught from a voung age 1o
survey herself, with the result that her being 1s split into two the
Surveyed and the Surveyor. Her own sense of being is replaced by a
sensce of being appreciated by others — ultimately Men.

I
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 Image 1: Brunch’s Cover Page on 14th June, 2015
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The surveyor of woman in herselt keeps a constant check on her being
presentable before men, thus turning herself into an object meant for
appreciation and an object of vision or sight. A study of Hindustan
Times' Sunday magazine, Brunch, reveals how the lifestyle weekly on its
14" June, 2015 edition's cover page advertises a Premier Apartment by
portraying a woman wearing a backless red dress standing in front of the

backdrop of F1 motor racing track with a tag line which says, “Lifestyle
for the fast and fabulous™.

It is certainly evident that the racing track stands for the word 'fast’ with

the lady being juxtaposed to the word 'fabulous’ by commodifying her as
a matenal good to lure the customers.

ii. Critical and Theoretical approach

According to the Marxist philosophy, the term 'Cultural Hegemony'
describes the domination of the culturally diverse society or the masses
by the ruling class or the elites. who manipulates the culture of the
society — their beliefls, explanation, perceptions and values

so that their
ruling class world-view (culture)

becomes the world-view that is
imposcd on the rest and so 1s accepted as the cultural norm (thereby
becoming a Dominant Ideology), thus leading to what Noam Chomsky
called as “manufacturing of consent”™. Ferbert Marcuse believed that
Hegemony is used to sell social systems which are both desirable and
repressive. For instance, a Print advertisement or a TV commercial often
make its audience desire to own an expensive car but  such
ads/commercials for an individual who does not possess the capacity to
buy places them under repressive psychological pressure due to societal
norms/trends set by such advertisements. Thus, one who lacks what he is
made to desire lives with a repressive fecling of not being a part of what
others are, which also corresponds to the theory of 'Spiral of Silence' as
proposed by German political scientist Elisabeth MNoelle-Neumann in
1974, A similar idea is also introduced by Berger while explaining the
effect of “Publicity Images™ or the adverusing images. He explains how
the wvisual images are 'momentary’ in terms of their frequency of
appearance on our TV sets and also with respect to the duration we look
at them. *“Publicity images... never speak of the present. Often they refer
to the past and always they speak of the future.” Thus, "publicity images'
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especially the advertisements of cosmetic products refer to the results
and don’t talk about the present situation.
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John Berger while explaining the European tradition in the oil paintings
of the nude highlights the convention of painting women without body
hair. The body hair suggested the manly power and passion and thus
according to the European oil painters, a male spectator did not prefer
such attributes in a female body paintings and pictures. “Hair is
associated with sexual power, with passion. The woman's sexual passion
needs to be minimized so that the spectator may feel that he has the ;

monopoly of such passion. Thus women are there to feed an appetite, not
10 have any of their own.”
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Image 2: European Oil Painting: "The Rape of Europe' by
L Rubens. Pedro Pablo (1628-29)_

These conventions and norms may sound redundant in the present
scenario but it does hold relevance when product manufacturing
companies along with advertising firms highlight the same ideology
through their tag line: “Never think twice. Wear what you love any time.
With Veet Hair Removal Cream, your favorite dress is just 5 minutes
away.” Thus, the advertisement only structures a norm and builds a
dominant ideology for wearing a favorite dress. It is also surprising o
note how the product manufacturing company guaraniees a five minutes
action time which proves what Berger referred to about the publicity

images which never speak of the present but only refer to the future
results,
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\ dmage 3: cover page of Brunch magazine on 26th July, 2015 |
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DYNAMICS OF ADVERTISING
i. Vicious circle of commercialization

Marx also opined on how audience is the primary product of the media,
The passive audience is looked as a commodity and thus, media play
with them as manipulators. regulators and opinion leaders. Berger also
emphasizes on this fact by mentioning how advertisements arc dynamic,
vibrant. visually appealing and enchanting and we as the audience are
static who tend to believe in what we see as secing comes before words,
These publicity images through celebrities promise us thal we can
change our lives for the better if we buy something. It tums 10 be a
vicious circle of commercialization and human greed when
advertisements show us these celebrities/models whose lives have
transformed after buying or using such advertised products. This tums
these people into a subject of envy and epitome/benchmark for desire.
Being enviable makes the person glamorous and thus, publicity 1mage
manufactures glamour in the form of selling products.

ii. Approach: Conservative vs. Liberal

The article, 'Destabilizing Theory: Contemporary Feminist Debates' by
Michéle Barrett and Anne Phillips reflects upon the theoretical shift by
feminists to destabilize the patriarchal framework of the society.
According to Barrette, most feminist argued that the male dominance Is
not confine to only social and family structure but was also identificd as
the exclusion of women from the employment structure of the media, a8
well as in which partriarchy was supported in sexually stereotyped images
and representations. Such representations were seen in Film Noir (1941-
58) which focused mainly on urban crime and corruption. The term
Cinema Noir (black or dark cinema) was a term used by French critics 1O
describe American films made during and after World War. A prominent
feature of this cinema art became the term ‘femme fatale' which
symbolized attractive, manipulative and dangerous women who used to

prey on men who succumb to her wiles and charms. The changing role of
women influenced the film noir. During the World War II, women joined

the work force afier being urged to take over factory jobs which were

traditionally held by men. Afier the war when the men returned the

women workers were unceremoniously replaced. But this exposure
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offered them the experience to be self-sufficient, giving nse to the New
Woman Movement. This irked the conservatives in the society who
opposed the role of women in jobs and other prominent professional
areas. Cinema, thus, represented such independent “women as
individuals who seek satisfaction and self-definition outside the
traditional contexts of marriage and family™ Pre-eminent in this group of
women characters are those fernme fatales. Thus, it is the media
portrayal of women which creates gender stereotypes in the society,
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iii. Imbalances in Pubhmt‘y Images

Analyzing the Brunch issue on 12" July, 2015 titled as “What's Age Got
to Do with It?" covers stories of “men and women who found success,
fame, love, new directions, new interests, or just themselves later in life.”
The write-up on Suhasini Mulay (a National Award winning actress) in
the article has been given a heading titled as 'Find Love' in contrast to
another renowned actor, Anil Kapoor whose write-up tag-line savs "Win
Over A New Audience’. Thus, the gender stereotype begins right at the
level of categorization. Brunch magazine where on one hand declares the
male actor at the age of 38, the "'winner of a new spectatorship’. on the

other reveals the personal experiences of an actress of same statre with
her new found love at the age of 64.
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The cover story on Anil Kapoor revolves around his success with Danny
Bovle's Slumdog Millionaire, Mission Impossible — Ghost Protoca|,
American Show 24 and Zoya Akhtar's Dil Dhadakne Do. Suhasini'y

achievement noted by the magazine has been on how she stood by her
l choice to not get married till the age of 61 before signing up on Faccbook
and finally finding a right match for herself. In a typical Bollywood

narrative the article unfolds how a lady who had no interest in finding a
I life partner was emotionally blown away after reading an article of her
husband before marriage for his ex-wife who died due to cancer. The
write-up in the end tries to convince the readers on how despite being
short tempered she has managed to control her emotions. The am::h:
makes a conscious attempt in making her the epitome of finding love’ at
a late age over highlighting her fame and success.
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The article narrates some other such real life 'inspirational’ stories:

e Geetu Hinduja (55 years): She started singing on stage at the age ©
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50). She is being introduced as a woman who “lived a dual life — she
released an album in 1993, gave up music and went back to raising
her three daughter.” This establishes the fact that even a modemn
Indian woman like Geetu had to fulfil her social duties as a mother
and neglect all her personal interests and passion.

« Mandakini Bhave (80 years): “Hailing from Akola, Maharashtra,
Bhave's world was limited to her husband, six children and daily
function of a lunch-home she ran.” It is surprising how the editorial
found the idea of Bhave travelling by air at the age of 76 years with
her grandchild an achievement to mention than her will-power and
dedication to run a Lunch-Home at the age of 80. The fact still
remains that Bhave's confinement within the four walls of her home
for 76 years can never equate her momentary freedom through an
air ticket from Mumbai to Ahmedabad. And even if it did provide

an answer, does it explain her right to freedom for the rest of her
life?

iv. Ethics: Gender stereotype and submission to revenue or
Consumer protection

Thus, the dualistic nature of the Indian Press projecting itself as the
‘fourth estate' to retain its impartial and ethical image contradicts their
profit maximizing business plans to sustain and survive. The print media
industry understands that the consumers are simply not in the position to
pay the production cost of the published news, which is why such a large
proportion of the media's revenue comes from advertising. With the
advent of free news on the internet, the willingness of the consumers to
pay for the print media in particular is likely to dwindle. Understanding
the basic economics of the print media, as the production cost increases
and subscription revenue falls, resources are stretched and monetary
dependence on the advertisements increase. It is a known fact that the
media barons like Rupert Murdoch used the media platform as tools to
further their personal business interests and gain monopoly in the market.

After making an attempt to analyse the complete business model existing
in media today with an unrestricted influence of advertisements in print

media, the research paper concludes that most of the advertisements’

contents and articles in BRUNCH are mostly women oriented but after

analysing of it one gets an indepth view on the ‘portrayal of women' in

this popular weekly magazine. It is evident that it's implications on the
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readers, women and men alike will only affirm the gender stereotypes
and support the unjust social structure which does not provide equal
platform to women in India. It is only unfortunate that the role mode(s
chosen by print newspapers and magazines in the advertisemenis only
encourage the submission of women in a male dominated world and
discourage self-esteem and proactive behaviour in young women. Thll_ﬂ.
one concludes the argument on how the representation of women arc in
varying degrees negative and socially repressive.

CONCLUSION: Quest for equal platform

Critical Analysis of the essay concludes how the print media supports thg
dominant ideology by portraying women as inferior. Instead of ﬁjr‘rj:niﬂajizn £
public opinion for an equal platform to the disadvantage T
underprivileged groups, media supports the status quo and Su s be
commercialisation. It is the need of the hour that journalistic ﬂﬂll-:c;wn
regained and its lost reputation be reclaimed for what it has beenl k1

— unbiased, expressive and fearless.
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Abstrace: In the 50s and the 6k villaims and vamps were essenrial part of any film
Though in some films adverse clrowmstances used to he amtagonicts bt filmy were
p'm'nmpfr'rr' wirficanif pﬁ_'l".'.'f:‘ﬂf presence of a viflanin, I recent veary villeim and Vs
seem fo be varishing from Hindy cinema. The objective of thic paper ic to find out reason
hehingd the disappearance of villaine We will alse find aut whether reanditiermnal villaing
are making space for any other antagomst elements and how the antaponist fais changed
over years. We will aiso stwdy the fuctors responsablde for this change To find this out
comparative analvsis and case study mothod will be adopted e this paper aur prime
ciomieern will e the t.."i.'.'ﬂlrjlfll’dh:nr i 0of @ strong viflain from mainsirean Hirdi ¢inema

Key Words: Traditional Villain, Vamp, Hindi Cinema, Antagonid,

INTRODUCTION

Nancy Kress in her book. Dvnamic Characters. defines a villam :
character who from motives of selfish gain knowingly sccks 1o mjure,
kill or loot another person.” (Kress. 1998) Famous Hollywe wod director
Alfred Hitcheock once said, “the more successful the villam I[n: more
successiul the picture™. There was a time when every Hind film was
incomplete without a strong villain. Many elements of the films used to
be inspired by our mythological literature [like Ramayana and
Mahabharata. Like Ravan and Kekayi, villains and vamps had strong
characters and had presence on screen. Many of us remember Ajecl
Pran, Prem Chopra, Amjad Khan, Ranjeet, Jeevan, Shakt Kapoor.
Amrish Puri and Gulshan Grover for their iconic roles as villains In
Hindi Cinema. Pran used to be famous for his villainous roles in the 3U5
and the 605, He is best known for his roles in Mad/umari and Ram aur
Shvam. Prem Chopra became famous with his dialogue “Prem naam hai
mera Prem Chopra™ in Bobby. Similarly Ajeet is well known for his
roles in Kalicharan and Zanjeer as Lion and Teja respectively. Though
these actors were famous for the evil characters portraved on screen.
some other actors like Dilip Kumar and Ashok Kumar have also done

15 A
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negative roles., however. many people do not even remember their
negative roles.

Jeffrey Hirschberg in his book Reflections of the Shadow writes: “The
idea of crafting memorable villains has relevance in the milicus of film
criticism and screenwriting. The thoughtful critic and prudent wriler
looks to the past to examine characters who have stood the test o time,
and in domg so, 15 able to create memorable villains who olien share
similar traits, vet have an undeniable sense of uniqueness and
individuality.” (Hirschberg, 2009)

In the 1970s with the rise of “Angry Young Man™ (in Zanjeer and
Deewar). character of hero underwent a change. Sometimes he was even
shown with grey shades. This was the time ol the emergence of anti-
hero. Still there was a need of villain. Now a days the antagonist can be
anything from a character to circumstances or religious orthodoxy. In
recent years we have seen Alms like Fanna, Kurbaan, Special 26,
fi:;r;;f;mi ete. where we witnessed negative or grey characters as lead of
the hum.

Earlier there was a clear cut demarcation between what is good and evil,
Therefore, the hero was presented with all the good qualities and the
villain with bad qualities. Films in the 50s and the 60s had villains in the
form of a greedy landlord or a money-lender or a pangster or a dacoil,
Storics in those days were focused on joint familics. With lobalization
the system of joint family underwent a change. Many people migrated to
cities to earn their bread and butter. In today's world things have become
more complex. Joint family system pave way to nuclear families. With
the nise in income levels more and more women also got education and
started carning. As the socio-economic backdrop changed so did the
storylines. So stories are no longer confined to the joint families.

According to Dinesh Bhugra, “The villain or the vamp may be evil or
simply bad but. until recently, not beyond redemption. The villain or the
vamp could be redeemed by repenting, by sacrifice of their love or love
by their family, or by meeckly accepting what is coming to them. The
vamp 1s generally portrayed as being alone, sometimes even lonely. She
unwillingly and often unwittingly falls into the clutches of the villain, or
be happens to be the only person who is willing to support her. She
usually comes from a poor background, and is portrayed as a
materialistic money grabber who wants the comforts of life. Her badness
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is the extreme antithesis of the good heroine. She dresses in miniskins
and mixes with men, drinks alcohol, and smokes, in contrast to the
heroine, who is generally demure, wears traditional Indian clothes, ang
behaves in a traditional way. This changed in the 1980s and 1990s, whep
the heroine, too, became more modern and started donning westem

clothes and revealing dresses.” (Bhugra, 2006)

REVIEW OF LITERATURE

Antagonist need not always be a character. According to Aristotle, “the

protagonist is the central character, sympathetic or unsympathelic. The
forces working against her/him, whether persons, things, conventions of
society, or traits of their own character, are the antagonists.” (Narrative

Structure, Plot Devices and Stereotypes)

Aristotle has defined the elements of tragedy and plot in detail in his
Poetics which is still relevant. “Aristotle noted several more lerms that
will help identify characters and various predicaments in tragedy. The
protagonist is essentially the main character. In morc proper terms, the
protagonist i1s ‘the one who struggles.’ Although the role ﬂf: the
protagonist was rigidly established as a single individual I Greek times,
modern theater has played with this notion and modem pla}‘W"{EhIE have
experimented with and changed both who and what a protagonist can be.
Because of this experimentation, many playwrights define thf_’
protagonist as ‘the person necessary to propel the script forward.

However, either way, without the protagonist you have no play. Thﬁ
antagonist is the obstacle that stands in the way of the protagonist.
Although it is usually a character, the antagonist can be a thing, object, or
thought, In a classical tragedy, the protagonist (hero) falls from a great
position of power due to a flaw in their character. This flaw is called the
hamartia and is usually some excess emotion, like pride (hubris). in the
case of Oedipus. The reversal of fortune that besets the protagonist 1s
called peripeteia and is intended to elicit our pathos or pity and
sympathy. When the protagonist understands that their plight has been
brought about by their own hamartia we have reached the moment of
recognition called the anagnorisis. Although a hotly contested
translation, a tragedy is complete when the audience is cleansed morally
or emotionally by the closure of the tragedy called catharsis. The
catharsis is intended to fortify the ethos or cultural framework of the

audience.” (Introduction to the Theatre)



g e RSN EEET eSS

«Exposition is the period of the play in which we learn all the necessary
information we will need to follow the play. We leam about the
pmmgﬂnist and the antagonist and about the other characters. We leamn
who is related to who, and why. We learn about the time of day, the time
of year, the historical reference, and all the other given circumstances
necessary to follow the play. The inciting incident is the point where the
major dramatic question is asked. The major dramatic guestion, as its
name implies, 1s the question that will need to be resolved or answered
for the effective closure of the play. Following the inciting incident is
rising and falling dramatic action. A well-written play has a series of
peaks and valleys in its action or a series of mini crisis and conflicts.
This helps to create suspense and adds to a sense of overall action.
Dramatic action is the process of human change. It is the desires,
conflicts, choices, and changes that the characters undergo that add fire
to the events unfolding. The crisis is the event that brings the protagonist
and antagonist together. The final conflict between the protagonist and
antagonist brings about the chimax of the play. This is followed by the
resolution, which is the answer to the major dramatic question. The

denouement is the wrapping up of any loose ends that the resolution has
not resolved.” (Introduction to the Theatre)

“In the 60s and 70s the villain as foil to the goody-goody hero was
ubiquitous in Hindi films, a time when Pran ruled. However, he did not
hold a monopoly as there were equally villainous peers with designs on
the leading lady or on her inheritance. K. N. Singh, Madan Puri, Kader

Khan and Ranjeet were more than happy with the negative slotting.”™
(Chatterji)

There was also a time when dialogues of villains were more popular than
those of heroes. Similarly pecople still remember the screen names of
villains as compared to that of the hero. “While the audience wanted to
see them getting battered by our heroes. their roles have been greatly
appreciated by almost everyone. It will also not be unfair to sayv that
some of the above films became popular partly because of our heroes but
largely because of the evil elements instilled in the characters of our
villains. If Gabbar Singh was a terror machine, Mogambo left no stone
untumed to become the most hated man in the history of Indian cinema.
It 15 also surprising to note that dialogues of our villains had even
become more popular than to our some heroes. Be it Saara Sheher Hame
Lion ke naam se jaanta hai (The Enure city knows me as Lion) fo
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Magambo Khush Hua (Mogambo s on cloud 9), From Kitmey Aadmi
They? (How many men were there?) To Bad Man and many more wil|
keep us making reminiscent of their legendary roles.” (Usmani, 2016)

We cunnol say that heroes have not done negative roles at all o
portrayed  with grey shades, Dev Anand and  Ashok Kumar both
portrayed negative shades in films. “If you jog your memory i bit, the
hard disk will show you how Ashok Kumar who perhaps did the very
first negative hero role in the all-time box office hit Kismet played the
main villain in Jewel Thiel with Dev Anand whose performance paled
against Ashok Kumar's powerful portrayal,” (Chatterji)

The decades of 60x and 70s were turbulent as the idea of Nehruvian
idealism started wnning, I‘*unplu of the country witnessed change E'n
power structure in politics, This led to the rise of “Angry Younge Man™ in
cinemit, “As Shekhar in Kismet (1943), Ashok Kumar broke every l‘lufu
in the film-hero copybook by becoming the first ever ﬂjgiifﬂllﬂ—ﬁmii}klﬂﬂ
hero in Indian cinema. He is Hindi cinema’s first anti-hcro who has been
taken as an example to define Amitabh Bachchan’s angry-young=iman
image created in Zanjeer and Deewar to carry on for many ycars. His

anti-hero image gave a new fillip o Indian cinema ' s nurr:ﬂj.uu_ content
heroes. The villainous

that produced repeats of the theme with other :
streak in these charscters was rationalized with a sympathetic touch
within the narrative such as a sad and deprived past that triggered

revenge.” (Chatterji)

Tapan K. Ghosh in Bollyweod Baddies: Villains, Vamps and Henchmen
n Hindi Cinema notes, “When Sholay hit the screen, people were
stunned to watch a villain occupy the centre stage. The Sholay universe,
ruled by the villain, doesn’t allow an individual like Jai (Amitabh
Bachchan) 1o become introspective and survive. In Zanjeer, as said
before, the hero was helped by someone running a gambling den. In
Shaolay, again, Thakur hires two henchmen, actually social oulcasts, 10
catch Gabbar alive. But Gahbar is a mighty villain, He's ruthless, cruel,
and desperate, He knows of Veeru's (Dharmendra) love for Basanti
(Hema Malini), the tanga-wali, but nothing about the unspoken love of
Jai and Radha (a name having mythological resonance and reminding
one of the anguished longing for union). Finally, Gabbar succeeds in
wiping off Jai from the scene. The world occupied by Gabbar shows no
concern for finer sensibilities.” (Ghosh, 2013)
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In the book Dispatches from the wall corner: A journey throush Indian
Cinema, Bhardwa) Rangan writes, “When stonies change, so do the
characters in them. Earlhier, when stories (like Do Raaste) revolved
around joint families that laughed together and cried together, a villain
{or more likely, a vamp, in the form of a daughter-in-law ) was needed to
rupture the gleaming edifice of oneness. Or when stories (like Arjun)
werce basced on an innocent wronged by society, a villain was needed o
give face to the corruption that caused the loss of innocence. And as
those kinds of storics have receded to make way for multplex-friendiy
pop-movics, those villains too have vanished, There aren’t too miany
joint families on screen anymore, and neither do many films concern
themsclves with social issues. Dramatic tension is engineered through
circumstance, which has become our reigning villain — not a specific
person but an unfortunate chain of events.” (Ranjan, 2014

Chidananda Das Gupta in his article in Film Quarterly observes, *. ..
there is greater tolerance of realities. Divorce, the working woman, the
unwed mother, even ‘the other woman' (Paii, Paini aur Woh) are not
sneered at. City women and Westernized people in general are no longer
absolute villains (Mamaskar, Badaltay Rishtay). A raped wife may
occasionally be welcomed back into the family by an understanding
husband (Ghar). A woman can even be an assistant manager in a bank
(Dilsay Milay Dil) without attracting opprobrium. Kalivug (the evil ason)
has come to be accepted.” (Gupta, 1980)

METHODOLOGY

To conduct this research, case study method has been adopted. and three
films each from the decades of 1950s and 2000s have been randomly
selected: from 1950s Do Bigha Zamin, Mether India and Madhumati and
from 2000s Fashion, Munnabhai MBBS and Tare Zameen Par.

In the given films we have looked at the actors or situations which
played the role of antagonists taking into account their socio-political and

cconomic conditions. A brief content analysis of all the four films is
done.

A comparative analysis of ten films from the decades of 1950s and 2000s
has also been done to find out whether the villains and vamps had a
strong presence in those films or not. To conduct the analysis, ten
popular films from each decade have been chosen randomly.

B2
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CONTENT ANALYSIS

In Do Bigha Zamin the local zamindar, Thakur Hamam Singh. is the
antagonist as he asks the protagonist to sell hs land for the construction
of a mill and thereby forcing him to look for an alternate option fiy
eamning money in Calcutta so that his debt can be paid. Here the
protagonist belongs to the poor farming community who gets trapped in
the cvcle of debt and falls prey in the hands of local landlord. AMother
India is again about the poor farming community and here the antagonis
is the local money-lender, Sukhilala, played by Kanhaiyalal. In the film
protagonist Radha is married to Shamu whose mother borrows money
from Sukhilala for the wedding. This starts a spiral of poverty and
hardships for Radha. Shamu loses his arms in an accident, and ashamed
of his helplessness leaves Radha and his three sons. In Madhumaii
antagonist. Ugra Narayan, played by Pran, is an estate owner wl ‘
eves set on the heroine. Here again the antagonist belongs 10 a rich
background. The film is a reincarnation drama where the protagonist tells

the tale of Ugra Naravan's cruelties.

Coming to the films in 2000s, Fashion is a
industry, aspiring models and their struggles in the industry. In the film
antagonist is mot a character but the adverse situation and human
experiences. The story is about prejudices of the society, drug abuse, ele,
In Murnabhai MBBS the protagonist is a goon who fights against the
flaws in medical profession when put into the situation. Munna is a goon
who cons his parents into believing that he is a doctor. But when he 15
exposed by the bride’s father he vows to join a medical college to obtain
a MBBS degree. He takes sympathetic approach toward people around
him whereas doctors in the medical college treat every pcrson s d
patient. Here again circumstances, not an individual becomes the
antagonist. Similarly in Tare Zameen Par is a story of an eight year old
dyslexic child, Ishaan, who has a problem in learning subject and fails in
every test. Nikumbh joins the school as an art teacher who figures oul the
problems faced by Ishaan and tries to make people understand his needs.
In the film the problem of dyslexia and protagonist’s inability to lcam
subjects become major conflict which is solved in due course by the right

counselling.

10 has his

film about the glamour
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COMPARATIVE ANALYSIS OF THE FILMS OF 1950°s AND

20000°s. Films of 1950 7s:

Film

FPresence of villains/vamps

Awaara (1951)

Yes (Protagonist also had grey
shades)

Baazi (1951) Yes (Protagonist also had grey
shades)
Baiju Bawra (1952) No

Jagruti (1954)

No (Protagonist has grey shades
who gets reformed later)

Shree 420 (1955) Yes
CID (1956) Yes
Chori Chori (1956) Y es |
Naya Daur (1957) Yes |
Pyasaa (1957) Yes |
Kaagaz ke Phool (1959) No |

In the films of 1950s K.N. Singh, Pran and Jeevan used to play the role
of villains. Though there were many other actors who played the role of
bad guy but these actors were completely type-casted as villains. Though
there were films where protagonists had grey shades or displayed bad

character, they could be redeemed.

Films OF 2000°s:
Film Presence of villains/vamps
Lagaan (2001) Mot very strong
Dil Chahta Hai (2001) No
Saathiya (2002) No
Kal Ho Na Ho (2003) No
Swadesh (2004) MNo |
Igbal (2005) Not very strong
Sarkaar (2005) Protagonist is presented with grey |

shades _

Rang De Basanti (2006)

Mot very strong

Fanaa (2006)

Protagonist himself is negative

Jab We Met (2007)

Not very strong

3 ldiots (2009)

Not very strong, presented with
comic touch and reformed at the
end

54




In these films we see that characters of villains were not strong g
compared to the 50s. Sometimes he was presented with a comic touch
only to be redeemed later or protagonist himself has negative shades,
Another thing which can be concluded from these films is actors playing
negative roles are not type-casted as villains. For instance, Amir Khan
who is well known for his positive roles has done a negative role in
Fanaa. Similarly, Amitabh Bachchan's character in Sarkaar had
negalive overtones,

CONCLUSION

Socio-political and economic situation has changed drastically after the
economic reforms since 90s. With the modernization, landlords, money-
lenders and decoits have almost disappeared. Similarly, regular cinema
halls have given way to multiplexes. Accordingly tastes of lh::‘audIEHGES
have also changed. Now the focus of the film-makers has shi fted from
families to the corporate world and individuals in middle-class set up.
When there was portrayal of joint families, vamp was neﬂd[:.d to create
conflict in the family set up. Now women are coming out of home and
carning. So the backdrop has changed. As people gained mﬂnc}f-pcl:}ren
they are willing to go on foreign trips for holidays. Therefore, :]mr
makers started showing forcign locales in their films. Fncui-“: has also
shifted from home audience to the overseas audience which 15 annﬁ::m‘
factor in vanishing of a villain. Due to this factor film-makers are taking
a global approach so that audiences across the globe can accept the
stories. Dinesh Bhugra also notes, “The role and perception of the villain
has changed dramatically over the last three decades. During the days '_:"r
Nehruvian Socialism, the villains were either feudal landlords, mil
owners, or their sons. However, with the growth of economic liber alism
and capitalism, it was the smugglers or antisocial elements who became
villams... The changing role of the villain in Hindi cinema over the last
40 years or so reflects the socio-political reality of the country. When the
villain was the smuggler, the hero managed to trounce him; but when
smuggler became the hero, the establishment became the villain (this
heralded the arrival of the angry young man), The days when the hero
and wvillain had clearly defined roles were characterized by a clarity
regarding the socio-political dos and don'ts. Once this clarity started to
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erode in the mid-1970s, and more so in the mid-19%0s, the roles of the

heroes and villains became very confused and often merged.” (Bhugra,
2006)

To conclude 1 would say over the past decades role of the antagonist has
changed a lot. Now any social problem or an issue can zalso be an
antagonist. Since the audience has started accepting this change, actors
are no longer type-cast into positive or negative roles. Therefore, many

actors who are known to do positive roles are now accepting negative
roles.
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Abseract: freaking the shackles of reswicted forms of Media, New Media fosters
,,Hﬂuqunf ol Communication g metizens ther oworks o AAA prerrcacligeem -
Amvthing, Amywhere, Anvtime. " “The most ohviows development in the CiHabalization
cotend has been the Ieforimcation aeed © ormitissic oifionr Techmolagy (FCT) influx. [Ty
inclwde the convergence of media fechnofogeies whieh hiave neere evtescive and irferse
impact than taken different technologics sepearately. As inteerated media techtmeriongion
ICTs are capable of performing more functions efficiently and cost effecin ety It svemy fo
have turned the world tndo o global village, Comrerication has eadic ally bruleed the
pap hoemween serciaal  eanned pivesecel spave makingg the fatter fess sigmificant,  Phosica!
distanee seemx to have lost value The weem “Death of Distance™ ar "Distance Decay™ are
v to exproxs the came. Social media has sraped all distances around the slobe whick is
termod fde-fterviforialization”™ e territories and houndaries seem fo vassish s ferms of
commumcation and the world is becoming one small sphere. We now have aeeews to ey
part af the world with just a click Endiess connectivity,  interactive PR e
information sharing and infinite aceess have all become the mew TCT b= worsly ,I'.;_“.‘J;‘
has been both evolutionary and revoilutionary giving  constectivine o people in both
personal and professional lives, ICT has been seen fo phnv @ potential role in R
eLsfhetecr il fifor, bt dr, :‘.fi.‘l'a'l'.r:l'.t‘l‘ﬂh‘:in velvcetion, Hlvelihood agricuiinre, buviress, healh
employment, security and what nor. The present scemario i that all technologics ar
iebegerentedd aned covmverveod and thar prfn'fr.i'r:r frerlizric i fOrmaiion cormes iviry, ]';:',‘_. socder
and cconomic repercussions of the advances in 1CT are so Ereds that the e
“Information revolution” ix probablv justifiable.

This paper adopts the case studv approach ro discuss how ICT has accelerated
Glabalization, varivus aspects of Globalization and concludes with challenges of ICT. It
highlights the Ecomnomical, Social, Political and Culturat aspects of Globalization
influenced by 1CT.

Keywords: ICT, Globalization, Communicarion, Media, Information, Distance Decay,
frternet, Social Media.

INTRODUCTION

New Media has accelerated Globalizanon mmpelling cultural, soctal,
ideological and political upliftment around the globe. Thomas L.
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Friedman. author of the best-selling book *“The World is Flat’ and ap
opinion Editorial Columnist for The New York Times, noted the
significance of the recent explosion of media. Says Friedman,

“[Media Globalization]... will be seen in time as one of those
fundamenial shifis or inflection points, like Gutenberg's invention of the
printing press, the rise of the nation-state, or the Industrial Revolution—
each of which, in its day, noted Rothkepf, produced changes ir'rlr the rofe
of individuals, the role and form of government, the ways business way
done and wars were fought, the role of women, the forms religion and art
took, and the way science and research were conducted, net 10 mention
the political labels that we as a civilization have assigned [0 ourselves

and owr enemies, "

Friedman acknowledges that media Globalization currently does, Hﬂld
will continue to have a profound impact on the way peuchlc:miIdugt their
lives. So what is the real significance of media Globalization? Is l:
responsible for unprecedented social change, the shrinkage of time ﬁJ‘lf
space, the perpetuation of Global Capitalism, the further hﬂsmmﬂg‘;
cultural homogenization or sameness, or is its importance overblown an

overstated?

Whatever about its shortcomings, as a process
represents one of the most complex, fascinating and dyna
facing us in the Twenty-First century. It is at once bot

media (Globalization
mic questions
h immensely

powerful and laden with many contradictions and ambiguitics. M;d':
Globalization is characterized by convergence. It has come aBou
s as well as

because of the convergence of old and new media technologies |
the convergence of old and new media organizations to form immensety

powerful transnational media conglomerates.

MAIN ATTRIBUTES OF GLOBALIZATION

1. It strengthens connections between individuals, socicties and nation
states at a global level.

2. The reduction in the distance between individuals, societies and
nation states in terms of both time and space facilitated by
technological developments such as the Internet and other media.
These are usually referred to as Information Communication
Technologics (ICTs). The term, ‘Death of Distance®, ‘Distance
Decay’ and “De-territorialization’ are used to denote the same.
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The development of ICT has spread the exchange of information.

Increases awareness of global phenomena in people's (local) lives,

The Globalization of culture and economic activity has resulted in

powerful transnational capitalist organizations.

g Globalization has increased the possibility of a greater reflexivity
amongst social actors. [t offers human beings the potential to become

more critical of their immediate environment by allowing them to

compare their experiences with those living in other societies or
under different political arrangements,

W I

ASPECTS OF GLOBALIZATION
ECONOMIC ASPECT

The rapid growth of the media and television networks in recent decades
has made the mutual interaction between the media and economic
development more prominent than ever. Globalization, in simple terms,
means linking people and areas of diverse resources into a common
economic space. In the contemporary world, it is transforming public
policy by the emergence of an integrated Global, Economic and
Communication Space. It is a conscious process of stepping out of the
inteliev;:l.'uﬂ.'l and operational confines of a domestic enterprise to
recognize and deal with global opportunities and threats in a strategically
and operationally integrated manner. Globalization is not merely ;ettin_g
up the units in foreign countries but it is a holistic approach to manage

business around the world to obtain maximum synergy in operations,
More commumcation, more business!

It ﬁt}tails a transformation of levels of organization (Local, National,
Regional, International) of social relations and transactions generating
Inter-Regional flows and networks of activity, interaction and authority
and depends on the extent of global networks of relations and
connections and their level of activity, including global flow of trade,
investments, information, extent of physical, legal, and technological
infrastructure and finally the institutionalization of such relationships.
Globalization promotes the development of productive forces, scientific
and technological progress, and economies of scope by the collaboration

in design and production across borders, and improves communication
among people and countries.
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It has also greatly improved the access of technological latecomers to
advanced technologies. Improved access to technology provides a unigue
opportunity for increasing demands of skilled labour in developing
countrics and consequent rising per capita incomes. The mamn drivers
behind the current phase of Globalization are lower barriers to trade and
investment. low transport costs, low information technology f.:t‘.rs_ls and
the increasing important role of ICTs. When industrial mchnulrugms led
to the centralized management of factories and corporalions and
organizational hierarchies, ICT is pushing everything out to the margin,
letting individuals and teams to work in a network. The increased
interconnection of computer networks and integration with tradition 2
telecommunications networks has increased the value of being
connected. Put simply, the benefits resulting from being attached tl::ha
network increase proportionately faster, almost in proportion 10 i
square of the number of network users. In fact, each new addition tuja
network geometrically increases the value to all current participants. ‘n
the information age, therefore, the returns to scope INCreasc {the Eifiﬂ} 18
the usage of technology applications, the higher are the gains, i?;
example. the utilization of standard computer software), ‘-‘_“’h'“h. 47 ll
opposite of what occurred in the industrial age. Becausc of its Hh]]lﬁl}f o
increase productivity of various economic sectors and also due 10 [m‘_ key
role it plays in forging a new economic paradigm to usher in &
knowledge-based economy, ICT is important for all economies.

The following are key ICT-related ecomomical factors driving
Globalization.

. Complexity and enormity of products and services: Beltcr the
technology, more advanced are goods and services.

2. Organizations moving network organizational structures: Tﬂi?lﬂﬁ
working in different countries in a network contribute to the efficient
making of the final product, each using their core skills. An exampfﬂ_
of this can also be United Nation which works as a collaboration of
many countrics working for the betterment of society.

3. Integration of markets and cyberspace: The integration of markeis
to cyberspace leaves the geographic space redundant, as a basis of
effective economic governance.

4. Open source software: Open source software, developed as a result
of a collective intellect of peers, downloadable free with source code,
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has further given impetus to Globalization. The information on net 1s
not bias and 18 open to all strengthening equality among all netizens.

5 Transfer from the physical to the digital domain: ICT. in
particular the Internet, enables the shift in value of products and
services from the physical to the digital domain. The strong growth
of computing devices used throughout the business processes is
tilting the balance from the physical to the digital domain.

6. New business models: The Internet also has the potential to create
new business models and bring about changes in the value chain. E-
commerce, and in general all transactions in information, trade in
goods and services including financial services as well as
government and social services over the Net interactively and
instantly, have given rise to myriad new and innovative business
models. Transaction efficiency and access to suppliers of products
and services anywhere by buvers located anywhere in the world form

the basis. Selling, buying. paying and shipping have seen a whole
new dimension.

7. Internet's effect on markets and products: The effect of the
Internet on Globalization as a driver for markets depends on:
* the degree to which a product or service can be digitized,
= the transaction efficiency (ease of reaching a customer from the
seller's point of view and case of locating a seller as well as ease
of completing a purchase transaction from a buver's view point).
and
* the extent to which products or services could be gzlobalized
using the Internet.
« It opens the market for exchange and enhances Global Relations
bringing the world closer.
SOCIAL ASPECT

Social media has become a very significant part of our modemn
civilization. It is a defining trait of how integrated our social interactions
have become. The most conspicuous of all the technological advances is
the Internet, which is believed to have the capacity to redefine the
possible. The Internet is fundamentally altering the social landscape. The
real power of ICT lies in the fact that a whole office can practically be
recreated on the Internet, the entire school reunion can take place on
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internet or long distant cousins can re-live childhood via internet. Thy
huge is the virtual and emotional impact of technology around us, |y
provides a great opportunity for real time processes and activitices. The
metamorphosis in communication is taking place in the form of increased
interactivity and seamless connectivity, Social media has drasticall
changed how we communicate. Not too long ago, we communicated
through postal mails, on a land-line telephone, and very frequently and
convemently 1n person. Today, we send text messages. lcave voice
MESSAges: use instant messenger: send emails; talk through hcadphones,
cell phones, and online video phones; and, of course, interact through the
Intenet where a plethora of social media tools have redefined
communication. Such a redefinition has had an enormous effect. The
entire paradigm of social media has altered the Dbasic rules of
communication and changed the way we live and mteract.

_ _ . . thei
While the tools and kinds of social media are many gnnd set njl-'
implementations seemingly boundless, they all sharc a (:urnn:]D bl
characteristics that meet the rules of social media (stated @ -

Herewith, then. are the five C's of social media:

. . b ast or
Conversation: No longer is the communication onc-way., broadc

somehow sent to a passive audience. Social media is at least a ‘w':"“:f:'f
conversation, and ofien a multidimensional conversation. Social media
engages everyone.

eactions from

Contribution: Social media encourages contributions and r ; !
social media

anyone who is interested. ‘Encourage’ is the key here; : ¢
solicits an interaction, positive and negative, by making 1t cﬂﬂ};1 .ﬂ
contribute. It gives voice to people and they can freely share their
;JPiﬂiDnS with everyone around the globe, It gives the pleasure of being
1eard.

Collaboration: Social media promotes an exchange of information
between wvou and vour audience, and among audience members, by
imviting participation. Creating a guick and simple collaborative platform
reguires that information should be organized and easily distributed. It
unites diverse people.

Connection: Accessing information on the Internet only takes a click.
Social media thrives on connections, within its own Web vehicles and
through links to other sites, resources, people, and automatic feeds,
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people can even create their own personalized site of connections. It
brings people from different hemispheres closer than ever.

Community: The fundamental characteristic of social media 1s the
creation of community: a fellowship and relationship with others who
share common attitudes, interests, and goals (such as friendship,
professionalism, politics, and photography). Communities form quickly
and communicate effectively. Communities build goodwill from
members to the hosting organization and among members. While these
communities are only virtual, with members seldom meeting each other
in person, they are no less robust than the physical communities in which

we live, and in many ways more robust from the simple fact that barriers
are removed.

ADVANTAGES OF SOCIAL MEDIA

1. It’s a forum for support and safety information during a crisis. There

have been several recent disasters during which social media
provided the only wiable venue for communication. As floods
ravaged Uttarakhand, India in June this year and governments
struggled to evacuate victims and save lives, NGOs and citizens
mobilized social media to create awareness, mobilize funds. locate
loved ones and distnbute official data.
Many organisations dispatched teams to Uttarakhand to assess the
crisis and provide live updates using social media. Confederation of
All India Traders (CAIT), one of the principal ones to do this, had a
team on-field sending emails to government officials and journalists
with details. CAIT used its Facebook page to flash up-to-date
information that would help families who were locking for lost
members. Praveen Khandelwal, Secretary General of CIAT, gavs,
"We bad updated pictures and emergency numbers to disseminaie
information that could help victims as our team connnuouslsy
provided information from the disaster struck areas.” Other pages
such as Media Help' and "Uttarakhand Disaster, Khova Pava' cave
out timely updates and pictures to connect families and victims. Even
Google entered the Fray with *Google Cnsis Map® and “Google
person finder” which focused on places atfected. closed roads, and
relief and medical centres.

2. It's a valuable aid for crime-solving. Police departments like the

NYPD are beginning to investigate gang-related crimes on social
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media networks. Recently, the NYPD nabbed about 60 g,
members who boasted about violent criminal activity on S0y
media. In other states like Oregon, authorities have arrested pegp,
for drinking and driving after they bragged about it publicly o
Facebook.

It's a form of political influence. Social media has given a true vojg,
to the pzople. Social media is a powerful force for change and it hy
potential to influence the outcomes of political decisions. The moy
apt example is the infamous Delhi Gang Rape Casce. In the recen
vears, Rapes in Delhi had increased in number and the case qf
December 16 was more ruthless. brutal and inhuman of all case
The case charged people to voice their opinions. _It started whep
people took a stand towards the issue on social media and then they
unitedly came out on roads seeking justice. Justice 18 such cases is
alwayvs delayed or denied but this time, there isdnqthmg stopping the
masses for seeking justice for the rape WVIclms. The masses
pressurized the gpovernment each day with the help nf'_a:ﬂﬂial mﬂd!a
and very soon, the accused were charged guilty and punished. That s
the power of social media.

distances. Many of us are
Jds and relatives from far
o for international
London. I can see
d it’s nice to havea

It’s the best-yet way to connect across vast
now able to once again connect with frien :
and wide without having to waste money payin
phone calls. | can reconnect with my cousins in
their pictures and take a glimpse into their life, an
way to check in on their updates when I can't physicall
myself — it’s the perfect complement to other communication
like email and Skype. They are closer than ever before.

formats

the
ad

It revolutionized brand engagement. Social media tranlsﬁ:rnneq
marketing industry. A new BIA/Kelsey report says social media

revenue will reach $11 billion by 2017. Brands have the ability to '

personally engage with customers like never before and it's showing
in sales, People like to see brands respond when they comment on a
Facebook post or mention the company in a tweet. The use of social
media to handle the bulk of customer service inquirics is slowly
becoming standard practice. Interaction fuels sales and social media
agencics know that it is the key to brand success in a digital world.
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We see numerous advertisements flashing each day and undoubtedly
they catch the eye.

POLITICAL ASPECT

Political Globalization refers to the increasing number and power of
human associations which influence or govern the world as a whole.
Political Globalization has an important significance for human beings,
Because political Globalization enables to let governments consider more
in thought when they setting the policy. Also, governments can absorh
the experiences from other countries. For example, today, china has
learnt Open political psychology and democratic political conception
from other countries. In china, it has become popular to use western
countries’ experiences to solve political problems, such as election.
However, Political Globalization also has some negative effects. Political
Globalization accelerates the conflict between east and west. For
example, some governments will distort correct values; even support
other country's terrorist forces. Base on political Globalization, Some
countries have an excuse to participate in the management of other
countries, even waging war. Digital technology is changing our politics.
The World Wide Web is already a powerful influence on the public’s
access to government documents, the tactics and content of political
campaigns, the behavior of voters, the efforts of activists to circulate
their messages, and the ways in which topics enter the public discourse.

Medifi perform essential political, social, economic, and cultural
functions in modern democracies. In such societies, media are the
principal source of political information and access to public debate, and
the key to an informed, participating, self-governing citizenrv.
DET“U':TEC}"TEE[H'II'E:E a media system that provides people with a wide
range of opinion and analysis and debate on important issues, reflects the
diversity of citizens, and promotes public accountability of the powers-
that-be and the powers-that-want-to-be. Democratic Media is the concept
of organizing media along democratic lines rather those stmrictly
commercial and/or ideological lines. Like the idea of democracy itself,
democratic media looks to transparency. inclusiveness, one-person-one-
vote and other key concepts of democracy as principals of operation,
"This is a media whose primary objectives are to inform. be open,
independent and be accountable."ICT has been of major influence in
trans-national political mobilizations that helps impoverished and remote
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communities in developing countries in combating global challenges like
climate change. multi-national erime syndicates, and other socia
challenges such as trafficking of women and young girls for sex trade,
thus changing the dynamics of international relations and politics,
Increased and improved access to the digital space through internet based
platforms like Faccbhook, Twitter, YouTube, Yahoo and ::rth-:rlr.iiscusf:iun
platforms is enhancing an international network of Civil Society
Organizations, CSOs, and Community Based Organizations, CBOs, in
bringing human rights and other social issues to the fore front of political
discuss and agitations in their various countries.,

In India for example, local NGOs are engaging the usual intemet based
platforms to make direct political demands in combating the menace of
trafficking of women and voung girls for sex trade. They arc using ICT
to gain international support for the power and authority 10 demand
change in the form of stringent measures to combal the menace, and
more effective policies and laws to protect the rights and welfare of
women and children in these poor and vulnerable communities.

Since 2004, however, politicians took up the initiative in robust online
campaigns, matching the best cxamples of citizen-led activisim, with
politicians in the US pionecering most of the innovative practicés now
associated with online campaigning. Deploying the best of Web,
political parties and candidates now have websites that combines Er_t:‘-'cra|
key functions; providing a direct link between voters and candidates,
allowing citizens to have a greater input into the political agenda of their
]mrr.il:s and representatives, impmvc citizen access to p{)lilit:ﬂl Ew:r‘rts.
and arc cheaper than broadcast and print media. The use (o WI_"Ch
President Obama of the USA deployed the use of ICT in his campalgns
to win the 2008 elections is a vivid example of how far ICT can take
committed individuals sceking elective positions.

Under Globalization, politics can take place above the state through
political integration schemes such as the European Union and through
intergovernmental organizations such as the International Monetary
Fund, the World Bank and the World Trade Organization. Political
aclivity can also transcend national borders through global movements
and NGOs. The media contribute to the public sphere by providing
citizens with information about their world, by fostering debate about
various issues and by encouraging informed decisions about available
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courses of action. The media are also a site of contestation in which
diverse positions are advanced, significant opinions are heard, interests
and mner-workings are exposed. and input is received. These all
contribute to public debate. The media are also expected to act as
“watchdogs™ on government and industry.

CULTURAL ASPECT

Globalization, which also has been called global construction, global
orientation and global expansion by various schools of thought, is the
latest phase process in an old process rooted in the expansion of modern
world and encompassing the political, economic and cultural realms
worldwide. Satellites, cables, walkman’s, video cassette recorders, CDs,
and other marvels of entertainment technology have created the arteries

through which modern entertainment conglomerates are homogenizing ;l
global culture,

The role of the mass media in the Globalization of culture is a contested :
issue in international communication theory and research. Early theories

of media influence, commonly referred to as "magic bullet” or _
"hypodermic needle” theories, believed that the mass media had ]
powerful effects over audiences. Since then, the debate about media '
influence has undergone an ebb and flow that has prevented any
resolution or agreement among researchers as to the level, scope, and ¥
implications of media influence. Nevertheless, key theoretical
formulations in international communication clung to a belief in
powerful media effects on cultures and communities. They provide a
forum for exchange of culture, cultural ideas, traditions and folk. Tt in a
way opens exchange of cultural identify with the hope of acceptance.
Media might play a necessary and active role affecting a nation’s culture,
but is improbably to be called a “sufficient condition” for cultural
resistance or submission. Whether the Globalization of media
undermines national culture or not also depends on how strong a
particular national culture is. On the positive side, economic and
technological Globalization of media not only recharges the existing |
media strengths, but also allows new media bodies to emerge and grow. !
Cultural homogenization is an aspect of cultural Globalization, listed as

one of 1ts main charactenstics, and refers to the reduction in cultural

diversity through the popularization and diffusion of a wide array of
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cultural symbols — not only physical objects but customs, ideas ang
values. "O'Connor” defines it as "the process by which local cultures ar
transformed or absorbed by a dominant outside culture.” Culturg
homogenization has been called "perhaps the most widely discussed
hallmark of global culture". Cultural homogenization in theory could
lead to the development of a single global culture and elimination of 4|
other, local cultures. The received view about the Globalization of
culture is one where the entire world has been molded in the 1mage of
Western, mainly American, culture. In popular and professional
discourses alike, the popularity of Big Macs, Baywatch, and MTV s
touted as unmistakable signs of the fulfillment of MHI:EJTH” M‘:IL“h"“S
prophecy of the Global Village. The Globalization of culture 15 often
chiefly imputed to international mass media. After all. contempaorary
media technologies such as satellite television and the Internct have
created a steady flow of transnational images that connect ﬂudmlncc.i
worldwide. Without global media, according to the _c:c:rnvai;'ntlﬂnﬁ
wisdom, how would teenagers in India, Turkey. and Ar.l';f'-‘ﬂ!":__“ e T;":Eh“
Western lifestyle of Nike shoes, Coca-Cola, and rock music: H"""'?E‘ [ ?
putatively strong influence of the mass media on the Globalization o
culture,

In international communication theory and research, cultural unpenﬂélsgn
theory argued that audiences across the globe are liegv[iy affecte _ }r
media messages emanating from the Western i"‘j”5‘:'_{“]'”5':':.j c.ﬂm,l,n? c::i.
Although there are minor differences between "media imperialism’ ‘Hfl
“cultural imperialism." most of the literature N0 internationa
communication treats the former as a category of the latter. A_hhqugh the
media are undeniably one of the engines of cultural GIuhuil?EHIHf"- the
size and intensity of the effect of the media on the Globalization of
culture is a contested issue revolving around the following question: Did
the mass media trigger and create the Globalization of culture? Or is the
Globalization of culture an old phenomenon that has only been
intensified and made more obvious with the advent of transnational
media technologies? Like the age-old guestion about whether the ecgg
came before the chicken or vice versa, the question about the relationship
between media and the Globalization of culture is difficult to answer.
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CHALLENGES OF NEW MEDIA

In the information age, Information and Communication Technology
(ICT) plays an important role in all aspects of humans' life. With easy
access to computers and internet, people are able to use them in different
ways. This expanding use of ICT and flexibility of computers allow
individuals to use 1t in novel, unexpected, and unecthical ways. Problems
such as piracy, hacking, identity thell, web spoofing and etc. have
become a major issuc these days. From different points of view, most
ICT professionals are concern about unacceptable, illegal and unethical
use of ICT. Unfortunately, the unethical application of ICT is growing as
fast as the technology itself. This uncthical behavior is commeon all over
the world and it is observable in different countries and contexts. While

the positive aspects of ICT are innumerable, we cannot ignore the cons
that come with ils access.

« Plagiarism means using someone intellectual property such as ideas
and written works and claim that ideas is yours. Students always do
the plagiarism by copy and paste in order to accomplish their
assignments

e Libel is the publication of a false statement that injuries one’s
business or personal reputation. Nowadays, in Malaysia, there are a
lot of bloggers. Many people thought that they are free to say
anything in their blogs such as several cases of bloggers who had
been arrest due to the libel action.

¢ Cultural Imperialism-While information technology may have made
the world a global wvillage, it has also contributed to one culture
dominating another weaker one. For example it is now argued that
US influences how most young teenagers all over the world now act,
dress and behave. Languages too have become overshadowed, with
English becoming the primary mode of communication for business
and cverything else.

= Unemployment - While information technology may have
streamlined the business process it has also created job redundancies,
downsizing and outsourcing. This means that a lot of lower and
middle level jobs have been done away with causing more people to
become unemployed

* Ppnvacy- Though information technology may have made
communication quicker, easier and more convenient; it has also
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bought along privacy issues. From cell phone signal interceptions |,
email hacking, people are now worried about their once privag

information becoming public knowledge

One challenge is to determine the reliability of the information found
online. Citizens may concentrate on one area of information and
overlook other issues or points of view. There may be a lack of Jocal
content as the international media has significant advantages over
local media. There will also be different levels of access to the new
technologies as people with lower economic means, with disabilities,
and the aged may not be able to fully use the new technology.

One major problem which needs to be overcome is that qf_ citizen
identification. If secure elections, voting and other securc citizen-to-
government transactions are going 1o happen online, citizens must
have some form of identification that preserves their privacy and
protects against identity theft, information overload and vandalism.
The new ICTs provide the possibility for citizens to se¢ more t:]'car!y
the workings of the government and for governments to engage in
more extensive forms of consultation with citizens. The challenges
here are to design websites and forums to meet community necds in
terms of casilv accessible information and the storage of digital
records. Current websites rarely provide detailed information about
how an organization works and there are now often greater barrers
to accessing online information.

The internet does not always provide reliable
Particularly in emotional debates, the views expressed may lead to
negative reactions. Abusive verbal exchanges online have become a
well-known problem for discussion forums and internet chat rooms.
Some political partics for example, have had to shut down their
discussion boards due to fears of legal action and negative media
coverage.

“Because today we live in a society in which spurious realities are
manufactured by the media, by governments, by big corporations, by
religious groups, political groups... So I ask, in my writing, What is real?
Because wunceavingly we are bombarded with pseudo-realitics
manufactured by very sophisticated people using very sophisticated
electronic mechanisms., | do not distrust their motives: I distrust their
pPower. They have w lot of i, And it is an astonishing power: that of

information.
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creating whole universes, universes of the mind. I ought to know. I do the
same thing. ”

— Philip K. Dick

Media is constantly changing the world with its influence and power. It
is revolutionizing every aspect of life. Global Communication tolls for
the human spirit which knows no boundaries tackling the complex
dynamics of 21st century media.
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INTRODUCTION

The use of elliptic curves in public key cryptography was independently
proposed by Neal Koblitz[1] and Victor Miller[2] in 1985 and since then,
an enormous amount of work has been done on elliptic curve
cryptography. The attractiveness of using elliptic curves arises from the
fact that similar level of security can be achieved with considerably
shorter keys than in methods based on the difficulties of solving discrete
logarithms over integers or integer factorizations.

Elliptical curve eryptography (ECC) is a public key encryption technique
based on ellipric curve theory that can be used to create faster, smaller,
and more efficient cryptographic keys. ECC generates keys through the
properties of the elliptic curve equation instead of the traditional method
of generation as the product of very large prime numbers. The
technology can be used in conjunction with most public key encryption
methods, such as RSA, and Diffie-Hellman. According to some
researchers, ECC can yield a level of security with a 164-bit key that
other systems require a 1,024-bit key to achieve. Because ECC helps to
establish eguivalent security with lower compuling power and battery
resource usage, it is becoming widely used for mobile applications. ECC
was developed by Certicom, a mobile e-business security provider. RSA
has been developing its own version of ECC. Many manufacturers,
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ncluding 3COM, Cylink, Motorola, Pitney Bowes, Siemens, TRW, and
Lrﬂ-iFum': have included support for ECC in their products.

LLIPTIC CURVES ARITHMETIC

An elliptic curve is defined by the normal Weierstrass equation
E;y:+ﬂ5.x}'+£t1}!'=xj+ﬂ'ﬂ2+ﬂg_x+a5 (1)
‘I]Hrhﬂm ayy Az, d3, dg, A = En'-..

The elliptic curve is the set of points (x, y¥) € K=K that satisfy equation
(1) together with the exira point at infinity, @. We dcnote the elliptic
curve by E(K) , the set of K- rational points together with @. Observe that
by definition, we can write E = E(K). Two elliptic curves E, and E; are

jsomorphic over the field K, denoted E\=E,, if there exist u, r, 5, t EK, u
# 0, such that the admissible change of variables

(x, ) —(W'x+r w'y+ wsx+ 1)

transforms E, into the E.. If the characteristic p of K # 2, 3. Then any

curve defined over K is isomorphic with a curve of particularly simple
form, namely:

E:y=x+ax+ba bek (2)

Similarly, one can simplify the Weierstrass equation for curves over
finite fields of characteristic p = 2 and 3, we will not deal with these

cases here. There exists a natural operation that makes the set of points

on an elliptic curve into a group. This operation, known as the rangent-

and-chord-method, is written additively and has the point at infinity O as
zero elements.

Elliptic Curve over Reals

An elliptic curve over real numbers may be defined as the set of points
(x,¥) which satisfy an elliptic curve equation of the form v =x+ax+b,
where X, ¥, a and b are real numbers. Each choice of the numbers a and b
yields a different elliptic curve. Suppose a = -4 and b = 0.67. it gives the
elliptic curve with equation v* = x” - 4x + 0.67. If x* + ax + b contains no
repeated factors, or equivalently if 4a® + 27b” is not 0, then the elliptic
curve y° = x° + ax + b can be used to form a group. An elliptic curve
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group over real numbers consists of the points on the corresponding
elliptic curve. together with a special point O called the point at infinity,

Elliptic Curves Over Fields F,

The equation of the elliptic curve on a prime field Fp 1s y'mod p= X+ ax
+ b mod p, where 4a’ + 27b” mod p # 0. Here the elements of the finite
field are integers between 0 and p — 1. All the operations such as
addition. substation, division, multiplication involves integers between (

and p ~1. The prime number p is chosen such that there is ﬁtmtt:I}r large
number of points on the elliptic curve to make the cryptosyStem SEeure.
t a smooth curve. Hence

The graph for this elliptic curve equation is no : :
the geometrical explanation of point addition and d:?ubll?g Hifnrm p;?;ll
numbers will not work here. However, the algebraic Tu aiwer
addition and point doubling can be adapted for elliptic CUrves P

Let E be the curve yz = x4+x+] over Fs[14]. To find Sﬂlufi'{;llli Tf]fftil:llj
equation in Fs, just consider x =0, 1, 2, 3, 4 and take square T
the corresponding y's. We get
E= {“:L I:L (1" d}" {2' ]:L (31- 4:': (31 ]): {31 4}1 {4! 2:': (4' 3)" G}‘

Example (Point Addition)

P(x,y1) = (2, 1) and Q(xa,¥:) = (3, 4) are distinct points on the elliptic
curve }’2 =x" +x+] over Fs. Then we have to find R.(Xaulv'ﬂi

R(x3,¥3) = P(x1,y1) + Q(x2,¥2)

x; =y =2

3= A%x| —x:=4
¥z = A(¥; —X3) —y1=3
=~ R(x3.ys) = (4, 3) which is the point of the elliptic curve over Fs.

Example (Point Addition)
In example 2.2.1 if we take point P{x,,v;) =(2,1) and -P(x,.-v,) =(2.,-1).

~ P+H(-P)=0.
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gxample (Point Doubling)
guppose point P(xy,y\) =(2,1) . Then find P+P=R
2P(x1,v1 )=R(X.y).

Where
z T Y
A =222 mod(p) = 22 mod(5) =4
x = A2 — 2x;mod(p) = 4% — 2 * 20d(5) = 2
y=—y; +Alx; —x)mod(p) = =1+ 4(2 — 2)mod(5)= 4

- R.I:I..,,}"] = ':2‘:4}
ELLIPTIC CURVE CRYPTOSYSTEMS

Elliptic curve cryptosystems (ECCs) include key distribution, encryption
algorithms. The key distribution algorithm is used to share a secret key
and the encryption algorithm enables confidential communication. ECCs
are based on the addition of rational points on a chosen elliptic curve. An
elliptic curve E over the finite field GF(p) where p is a prime, is the set of
points (x,y) satisfying the following equation:

E : yv* =x*+ax+b |

Where a, b are integer modulo p, satisfying; 4a®+27b* # 0 (mod p), and
include a point O called point at infinity,

An Elliptic Curve Elgamal Cryptosystem [3]

Bob chooses an elliptic curve E (mod p), where p is a large prime. He
chooses a point on E and a secret integer a. He computes B = ae = (a +a
o+ . . .a times). The points o and B are made public, while a is kept
secret. Alice expresses her message as a point x on E. She chooses a

random integer k., computes y, = ka and y =x + kP , and sends the pair y,,
¥z to Bob. Bob decrypts by calculating x=v, - ay, .

Hence, the decryption yields the correct plaintext. There are some
practical difficulties in implementing an ElGamal Cryptosystem on an
elliptic curve, This system, when implemented in Z, (or in GF(p" ) with n
> 1), has a message expansion factor of two, An elliptic curve
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implementation has a message expansion factor of (about) four, Thi,
happens since there are approximaltely p plaintexts, but cach ciphergy,
consists of four field clements. A more serious problem is that g,
plaintext space consists of the points on the curve E, and there js
convenient method known of deterministically generating points on E,

Elliptic Curve Menezes-Vanstone Cryptosystem

Menezes-Vanstone Elliptic Curve Cryptosystem [4] is a solution 10 the
problem of encoding a message in a point, It uses a point on an E||I|JI!:;
curve to mask a point in the plane, It is fast and simple, Let H be a cyclic
subgroup of Ep(a, b) with the generator . Bob has a privalc k'i}’ My, and
a public key nyG. The message M is converled into a point Py = (X, ¥) in

GEF(p).

Encryption algorithm:
« Alice selects a random number r < [H|, and calculates r npG = (Xx, Yo

« Alice sends (r(i, x,x mod p, y.¥ mod p) to Bob.
Deeryption algorithm:

» Bob calculates ngr G = r ngG = (Xe, Vi)

= Bob recovers x and y by x,.yxx mod p and ¥YeaYeY mod p.

» Bob converts the point(x, y) to get the original plaintext M.

Elliptic Curve Diffie-Hellman Key Exchange [13]

Elliptic curve Deffie-Hellman key exchange was first lrlf'l‘ﬂdl-lﬂﬂf! ]5_"}"
Diffie and Hellman in the year 1976. Now the implementation of elliptic
curve Deffie-Hellman key exchange will be explained. Alice and Bob
wanl to exchange a key. Thus, they agreed on a public point generator or
the buse point G on an elliptic curve y'= x° + ax +b(mod p). Now choose
p=7211 and a=1, b=7206 and the point G = (3,5). Alice chooses a
random integer k., = 12 and Bob chooses random i1nteger kg = 23. Alice
and Bob keep these integers to themselves but publish the k, G and kgG.

In this casc we have

kaG =(1794,6365) and kgG = (3861,1242)
Alice now takes kaG and multiples by k, to get:
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kalkpG) = 12(3861,1242) = (1472,2098).
similarly, Bob takes k,G and multiples by kj to get the key:

Kn(kaG) = 23(1794,6375) = (1472,2098)
Thercfore Alice and Bob have the same key,

Elliptic Curve Integrated Encryption Scheme (Ecies)

The ECIES scheme is an elliptic curve variant of the famous ElGamal
public key encryption scheme (8, chap. 6]. It was proposcd by Bellare
and Rogaway [9], Cramer and Shoup [10] showed the scheme SCCUre
against adaptive chosen ciphertext attacks, under the Random Oracle
model and the elliptic curve Gap Diffie-Hellman assumption (which iy
given an efficient ECDDHP solver, the ECDHP problem remains hardy,

The ECIES scheme is standardized in ANSI X9.63 [11] and IEEE P1363

[12]. An ECIES encryption is as follows; KDF is a key derivation

function, Enc is a symmetric encryption scheme, and MAC » message
authentication scheme.

ECIES ENCRYPTION

Input: Domain parameters ¥ = (g, FR, S,a,b,P,n,h), a public key Q. and
a message m.

Output: A ciphertext c=(R,C,t).
(1) Choose k€ [1,n—1].
(2) Compute R =kP and Z =hkQ.
* If Z =0, go to step (1).
* Else, destroy k.
(3) Compute (K ,,K,)=KDF(xZ R), where xZ is the x—coordinate of Z.
(4) Compute C =EncK,(m), and =MAC, (C).
(5) Return ¢ =(R, C, t).
ECIES DECRYPTION

Input: A domain parameters ¥ = (q,FR,S,a,b.P.n.h), a-private key d, and
a ciphertext c=(R,C,1).
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Qutput: A plaintext m or “failure™ (1.¢.. ciphertext rejection),

(1) Validate the public key R, if the validation fails, return “failes
(2) Compute Z =hdR, if Z =, return “failure™.

(3) Compute K, k- =KDF(xZ.R).

(4) Verify that t =MAC,_(C). if not returmn “faitlure™.

(5} Return m=Deck ((m).

SECURITY OF ELLIPTIC CURVE C RYPTOSYSTEMS

Because difficulty of the ECDLP. highly secure systems £an be dfl_';_'F"“T
that require much smaller key sizes than RSA in order 1o a{.;*s
comparable levels of security. ECC demands less I"EF(‘.II.II;I;:ES‘:_ .I-- e
server, no particular performance need for switching to ELL. In B
client. there are good reasons. The Table gives HI‘F"“?";‘*':E;IM;":?
sizes for Gﬂﬂ‘tl‘jﬂrﬂh]f.‘ sn'cng'lh E”iplii’." Curve .‘:i}’ﬁll.:ﬂq‘.l:-i an d ; canl“__:l
based on current best techniques for solving the EL.”LP. - :: 51'5t=:rj
large integers, Consequently, using elliptic curves, highly 5ncu u'h-al
can he defined that use much smaller keys u:nm]."m‘r-::r_f with eg en
“traditional” systems. such as RSA or DSA. In particular, squ}dS:;lf-'f::
reguire relatively modest computing capability and memory s
example, for a smart card or mobile phone[5.6].

Table: Equivalent kev sizes for ECC and RSA

Elliptic curve system RSA Keyv Size Ratio
160 bits 1024 bits 1:6
224 bits 2048 bits = 1:9
256 bats 3072 bits 1:12
SEL bits ?GE._D kit -1 .20
512 bhs 15360 bits I 1:30

The security of ECC depends on how difficult it 1s to determine k given
kP and P. This is referred 1o as the elliptic curve loganithm problem. The
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sycrest kmown technique for taking the elliptic curve logarithm is known
s the Pollard rho method. As can be secen, a considerably smaller key
cire can he used tor FOCC compared to RSA. Furthermore, for equal key
jenethe, the computational effort required for ECC and RSA is
comparable Thus, there is a computational advantage to using ECC with
a shorter key length than a comparably secure RSA [5.6].

SOME PROBLEMS AND ISSUES WITH ELLIPTIC CURVE
SYSTEMS

When we discuss the difficulty of solving hard problems. it is usuaily
done m terms of the size of the problem facing the cryptanalvst. For
RSA. the size of the problem is the length of the modulus that must be
tactored. For elliptic curve cryptosystems the size of the problem is the
rumber of points N in the group that one is working with. The eiliptic
curve discrete logarithm problem seems to be particularly hard to solve,
Several algorithms might be used that have a running time that depends
on the square root of N, where N is the number of points in the group in
which operations are performed.

It is interesting to note that such algorithms were among those used for
factoring or solving the discrete logarithm problem when RSA was first
proposed. The introduction of cryptosystems based on factoring and the

discrete logarithm problem prompted developments in finding solutions
to both problems.

It appears that an elliptic curve cryptosystem implemented over the 160-
bit field GF(2'™) offers roughly the same resistance to attack as would 2
1024-bit RSA. This currently offers the opportunity to use shorter kevs
than with RSA which might lead to better storage requirements and
improved performance.

Elliptic Curve Generation And Security

The main issue is that the true difficulty of the ECDLP is not fully
understood. Recent research has shown that some elliptic curves that
were believed suitable for elliptic curve cryptography are in fact not
appropriate. For example, if the order of the base point P is aqual to the
prime p then it tums out that the ECDLP can be solved etficiently([S,6].
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When defining an elliptic curve system, a curve and a hm':-:: point (P) g
required. Note that these elements are not secret, For a given curve gy
base point, it is trivial to generate public and private keys for users. T,
difficulty of the ECDLP means that it is unfeasible to deduce the privg,
key from the public key. However, it is an extremely difficult problemy,
generate a suitable curve and base point in the first place. Thc maip
problem is how to count the number of points on the curve. Having done
this, it is then necessary to select a suitable base point P, which myg
have a large order to ensure the difficulty of the ECDLP. EL}t the order of
P must divide the number of points on the curve. 50, 11_3"-"“!; found the
number of points on the curve, it is quite likely that a s_ullabIe base point
cannot be found. There are a variety of other restrictions that must be

satisfied when generating curves [7].

CONCLUSION

This paper has briefly described operations on ?Hil’ﬁﬂ curves, ellipic
curve-based schemes and its security issues. Elliptic Curve Cryptography
provides greater security and more efficient ;_:-f:rﬁ::-rrnaﬂﬂﬂ than ﬂ‘}"— first
generation public key techniques (RSA and Dit:ﬁE—HElll_TlH"E' "1'3I""" 1“_:1::1-
ECC is a stronger option than the RSA and is the discrete ﬂEﬂﬂ!I
systems for the future. ECC is an excellent choice for doing asymmelnc
cryptography in mobile, portable, and necessarily constrained devices.
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Abstract: Ulmraviolet B radiation triggers the endogenous production
of vitamin D, an essential nutrient for a healthy life. Cholecalciferol
and ergocalciferol are biologically inactive precursors of vitamin D
and must be converted to biologically active forms in the liver and
kidnevs. Vitamin D regulates the calcium and phosphorus in the blood,
Within the cells they bind to the DNA fragments and activate nearly
2,000 genes for transcription. Thus vitamin D is an essential nutrient
and prevents a large number of diseases. In contrast the lack of vitamin
D produces a cascade of diseases such as cancer, cardiovascular,

autoimmune diseases and many more. Vitamin D requirement of an
individual can be fulfilled by the exposure of bare skin of face, hands,

legs and back for about 15 minutes in sunlight between 10 a.m. and 2

p.m. (= 2 hours each side of the solar noon), at least 3 days in a week.

Additionally, if required vitamin D rich food and supplements may be

taken to maintain 25 hydroxy D levels 50-70 na/mi, preferably at 70

ng/ml (nmolditer=ng/ml = 2.5). In addition adults must rake f 1o 1.5 gm

calcium per day.

Reprinted from the book "LIGHT & ITS MANY WONDERS" (Editors:
Ajoy Ghatak, Anirban Pathak & V P Sharma) , VIVA Books, New Delhi
: copyright VIVA Books, New Delhi & NASI (The National Academy of
Sciences. India), Allahabad. Reprinted with permission from VIVA
Books, NASI & Authors

Copyright © The National Academy of Sciences, India (NAST). 2013,

1. INTRODUCTION

“Three things cannot be long hidden: the sun, the moon, and the truth,”

—Buddha
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Sun sustains all life forms on Earth. Sunlight triggers the production of
vitamin D, also called sunshine vitamin. Sunlight and health are the two
sides of the same coin. Sunlight is safe and effective to be enjoyed free.
Vitamin D is a hormone, and its normal blood level produces profound
changes in the body. Vitamin D synthesis depends on adequate reserves
of cholesterol, an important precursor substance for its synthesis.
Exposure of skin to sunlight triggers the production of vitamin D, an
essential nutrient for prevention of the cascade of diseases. Exposure of
skin to ultraviolet radiation (UVR) causes good and bad effects on
health. UVR causes annual loss of 1.6 million DALYs (disability
adjusted life years) worldwide which is about 0.1% of the total global
disease burden. The annual burden of all vitamin D deficiency diseases
reported by World Health Organization was 3.3 billion DALYs
worldwide resulting from reduction in global UVR exposure to very low
levels [1]. The FAO/WHO Expert Consultation states that the latitude
between 42° N and 42° S have abundant sunshine required for the
endogenous production of vitamin D [2]. Most people are unable to
synthesize adequate amount of vitamin D from sunlight as it depends
inter alia on the angle of the Sun, season and the amount of skin exposed
to the Sun dunng peak UV hours. Exposure of skin to the Sun activates
hypothalamus triggering the neurotransmitters for initiating various body
functions. UV radiation in the body’s physiology regulates and maintains
acid base balance, body temperature, brain development, cardiovascular
function, circadian rhythm, digestion, hormonal modulation. respiration,
sexual function and many more. About 2,000 different genes governing
virtually every tissue are regulated by vitamin D, including those for
calcium metabolism, neuromuscular and immune system functioning.
Vitamin D absorbs calcium and phosphorus from the gastro- intestinal
tract, which are essential minerals for bone mineralization and
development, and  for the cells to communicate properly. Vitamin D
represents the single most important and cost-effective medical
intervention. It i1s said that “Prevention is better than cure™. This is true
for vitamin D insufficiency and deficiency which are easily preventable.
Thus, the current recommendations of taking 1 to 1.5 gm of dietary
calcium and 2000 TU of vitamin D per day in the diet should be adhered
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to avoid vitamin D deficiency in the Indian population [3]. In  this brief
summary of sunlight and human health, sunlight and its spectrum, the
good and bad affects of UV radiation, and importance of vitamin D in
maintaining sound human health, has been studied.

2. SOLAR RADIATION

Solar radiation is abundant and accessible. It profoundly affects health
and well being of all forms of life on Earth. The eclectromagnetic
radiation (ER) emitted by the Sun is shown in Fig. 1. ER has wide range
of wavelengths, frequency and temperature to emit these wavelengths,
There are two major regions in the solar radiation spectrum i.e.,
absorbing matter: ionizing radiation (X-rays and gamma-rays) and non-
ionizing radiation (UVR, wvisible light and infrared radiation). Of these,
X-rays and gamma rays are highly injurious and do not penetrate the
atmosphere  of the Earth. UV radiation is invisible and it is part of the
ER between the range of 100 to 400 nm [4].

2.1 Ultraviolet (UV) Radiation

Electromagnetic radiations {comprise of photons which are energy
blocks) between 100 and 400 nm (nm=one billionth of meter)
wavelengths is ultraviolet (UV) radiation. UV radiation has a shorter
wavelength and higher energy than wvisible light. UV radiations are
invisible. They become harmful as the wavelength decreases. Some
manmade lamps and wielding tools etc. also produce UV radiation, and
cquipments are available to expose measured amount of UV radiation
for treatment purposes. Ozone laver in the stratosphere is the main
protector from radiation damage. The energy contained in the UV rays
helps the life on Earth to function, but the same energy in unregulated
amount can be disastrous. As Swami Vivekananda said, “evenyvthing
excess in life is poison”, the same applies to ultraviolet radiation. UV
radiation is subdivided into three wavelengths — UVA, UVB and UVC.

These are briefly described below (Fig. 2).
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THE ELECTROMAGHNETIC SPECTRLUM
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Figure 1: Figure showing the electromagnetic radiation (EM) at various
wavelengths and temperature that emits these wavelengths. Ultraviolet
radiation (wavelength = 10 nm) is important for vitamin D synthesis
producing both good and bad impact on human health. Image reproduced
from NASA with permission [4].

<0
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Figure 2: A typical vertical profile of ozone density in the mid latitudes
of the Northern Hemisphere (units=Dobson Units/kilometer). The
stratosphere lies between the tropopause and stratopause. Superimposed
on the figure are plots of UV radiation as a function of altitude for UVA
(320400 nm), UVB (280-320 nm), and UVC (200280 nm). The width
of the bar indicates the amount of energy as a function of altitude. Image
reproduced from NASA with permission [5].
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UVA Wavelengths (320400 nm): Long wave, low frequency, black
light and easily pass through the ozone layer, atmosphere, clouds,
clothing, glass and pollution. UVA penectrates human skin deep down to
melanocytes, the cells that may become cancerous in melanoma cases,
UV radiation reaching the Earth is composed of UVA and small amount
of UVB radiation. UV A radiation can contribute to tanning, skin aging,
eye damage. and imimune suppression.

UVB Wavelengths (280-315 nm): Medium wave and about 90% is
absorbed by the ozone layer (Ozone molecule composed of three atoms
of oxygen and mostly found in the stratosphere). UVB radiation does not
penetrate the skin deeply and is easily blocked by the sunscreen and
glass. UVB rays have both good (small dosages) and bad effects (excess
exposure) on humans. UVB radiation is absorbed by the DNA, and this is
the key factor in initiating carcinogenesis in the skin. Decreascs in
stratospheric ozone will allow more UVB radiation reaching the Earth's
surface, causing sunburns, snow blindness, immune suppression, and a
variety of skin problems including skin cancer and premature aging.

UVC Wavelengths (100-280 nm): Short wave, germicidal and most
dangerous, but it is completely absorbed by the ozone layer, water vapor,

oxygen and carbon dioxide in the atmosphere.
2.2 Factors Affecting the UV Radiation

Sun Height: Higher the Sun in the sky produces higher UV radiation. UV
radiation varies during the sunshine hours and month of the year. Sun is
at the maximum elevation during mid day (also called solar noon) and

during the summer months.

Longitude: UV radiation is maximum near the equator and declines

towards the north and south poles. Bulk of the population is settled 37°
north away from the equator and suffer from vitamin D deficiency

requiring supplements.

Altitude: UV radiation is minimum at sea level but increases by 4% at
each 300 meters elevation.
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Radiation Reflection: UV radiation falling on Earth is also reflected as
it falls on various surfaces e.g., snow can reflect 80% radiation, sand
reflects about 15%, sea foam about 25%, and shade 50%. UV radiation
penetrates the ground and about 40% UV radiation reaches half meter
depth.

Cloud Cover: Cloud cover can reflect up to 10% UV radiation, but the

levels can be high due to scattering of UV radiation by water
molecules and fine particles of the atmosphere.

Ozone Layer: Ozone is UV radiation absorber. Ozone layer protects life
on Earth from various harmful health consequences. Depletion of ozone
layer may aggravate skin cancers. Ozone levels vary during the day and
over the years. As the ozone layer becomes thinner, the protective
filter provided by the atmosphere is progressively reduced.

Consequently higher UV radiation levels, particularly UVB levels
adversely impact health causing skin cancer, cataracts, suppression of the
immune system and premature aging of the skin. UV radiation also has
adverse consequences on animal health, ecology, marine and plant life.

2.3 Global Selar UV Index (UVI)

The Global Solar UV Index (UVI) was developed by WHO in
collaboration with WMO, UNEP and ICNIRP. UVI provides information
on the measure of UV radiation level at Earth’s surface. UVI alert people
when to seek Sun protection. UVI value ranges from | upwards. Higher
UVI values are potentially harmful. UV Index forecasts the strength of
the Sun’s harmful rays. The values of UV radiation index vary during the
day. UVI is maximum during the four-hour period around solar noon
between noon and 2 p.m. In most countries in the west UV index is
published in newspapers and announced on radio and television. UV
index is internationally recognized index and provides information on the
possible hazards to human health at a particular location. The numbers
given in Fig. 3 refers to: 1-2 low exposure (minimum protection
required); 3—5 moderate exposure (wear hat and sunglasses, apply
sunscreen or seek shade); 6-7 high exposure (wear hat and sunglasses,
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apply sunscreen or seck shade or stay indoors between 10 am to 2 p.m.);
8-10 very high exposure (wear hat and sunglasses, apply sunscreen or
seek shade or stay indoors between 10 a.m. to 2 p.m.) and =10 extreme
exposures (wear hat and sunglasses, apply sunscreen or seek shade or
stay indoors between 10 a.m. to 2 p.m.). The higher the number, the
greater the chance of Sun damage. It may be noted that UV A radiation
contributes about 10%, whereas UVB contributes maximum radiation.
During the 2015 heat wave in India maximum temperature varied from
45 °C to 48 °C and UV index varied from 7 to 11 touching dangerous

levels on exposure to Sun.

HE §SEEEEE J

1 2 3 45 6 7 8 9 1011+

Figure 3: Showing the strength of Sun’s harmful UV radiation. Higher
the number the greater is the chance of damage from the Sun’s radiation.
Use of sunscreen and sunglasses help in protection from harmful effects
of solar radiation. WHO Image reproduced with permission [6].

2.4 Sun Protection

Sun protection factor (SPF) is given on the sunscreens. Most of the
sunscreens filter UVB radiation and not UV A radiation which may cause
photo-aging and melanoma. The number on the product quantifies the
effectiveness of sunscreens. For example, if about 15 minutes exposure
to the Sun is required to redden the skin the SPF 20 can be used to stay
under the Sun for 20 = 15 minutes i.e., 300 minutes. A safe limit of Sun
exposure also depends on skin type, darker the skin more time is required
to redden the skin as against fair skin. World Health Organization
recommends Sun safety measures that include: Sun exposure to be short
during mid day Sun and seek shade during peak hours of Sun radiation,
wear protective clothing, a hat with a wide brim, tightly woven loose-
fitting clothes to provide protection from the Sun, and wear sunglasses
that filter all UVA and UVB radiation, application of broad-spectrum
sunscreen with a Sun protection factor (SPF) of 15+ and re-application
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every two hours, swimming, playing or exercising can reduce the skin-
damaging effects of UV radiation. UV index will help in planning sun-
safe outdoor activities e.g., when the UV index is 3 (moderate) or above,
use Sun safety precautions and avoid overexposure to sunlight. Children
are particularly vulnerable to UV radiation and often spend more time
outdoors than adults, and babies under 12 months should always remain
in the shade. Children below 18 years must not use sunlamps and UV
tanning beds, etc. The Sun’s UV rays are strongest between 10 a.m. and
2 p.m. (= 2 hours each side of the solar noon), and limit exposure to the
Sun during these hours. Seek shade when UV rays are most intense [7].

Follow the shadow rule: “Watch your shadow — short shadow, seek
shade!”

3. EFFECTS OF UV RADIATION ON HUMAN HEALTH

UV radiations produce useful and dangerous effects on human health.
Figure 4 shows that small amount of UV radiations are beneficial (Fig. 4-
B), whereas vitamin D insufficiency causes skeletal diseases (Fig. 4-C)
skin cancers and eye diseases (Fig. 4-A). UV radiations are also used in
the treatment of several diseases, including rickets, psoriasis, eczema and
jaundice. Ozone layer in the stratosphere shields the Earth from injurious
ultraviolet radiation (UVR). Depletion of this layer produces adverse
biological effects on humans inter alia sunburn  (erythema),
conjunctivitis, and skin cancer e.g., ozone hole in the stratospheric shield
produces a high proportion of skin cancer in the Australian population.
However, solar radiation also undergoes photosynthesis which is an
example of a prominent ecological role of sunlight. UV radiation is a
carcinogen responsible for most of the estimated 1.5 million skin cancers
and the 8,000 deaths due to metastatic melanoma that occur annually in
the United States. The United Nations Environment Programme
estimated over 2 million non-melanoma skin cancers and 200,000
malignant melanomas occurring globally each year. Excess exposure to
UVB radiation during childhood increases the chances of skin cancer
later in life. UVB suppresses the skin's immune responses, and the body
may not reject a growing tumor. In the event of a 10% decrease in
stratospheric ozone, with current trends and behavior, an additional
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300,000 non-melanoma and 4,500 melanoma skin cancers could be

expected world-wide.
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Figure 4: Relationship of exposure to UVR and Burden of Disease.
WHO image reproduced with permission.

Eyes are most sensitive to UV radiation from 210 nm to 320 nm (UVC
and UVB), although maximum absorption occurs around 280 nm (IFIE-
5). Even a short exposure of a few seconds may causc Fhﬂ[ﬂkﬂrat.ltiﬁ (a
painful inflammation of the cornea) and conjunctivitis (mﬂa_mmatmn_ of
the conjunctiva), producing a watery discharge [3]. The Sun or weld!ﬂE
arcs emitting intense UV may damage the outer layer {Gﬂ[‘l‘]ﬂﬂ]_ causing
Photokeratitis with severe pain and reduced vision. UV reﬂ-::ctmn_ﬁ'f:rm
snow may cause “snow blindness”. Prolonged exposure to LIV radhiation
may cause pterygium (Surfer’s Eye refers to a benign growth t?f the
conjunctiva) reducing vision, and keratopathy (non-inflammatory disease
of the cornea) may occur under harsh climate. UV radiation may damage
retina which is a common cause of untreatable blindness in the
developed world. Cancer of the eye, malignant melanoma of the eyeball
and a basal cell carcinoma of the eyelids and cataract are associated with
the lifelong exposure to the Sun. Cataract produced as the result of UV
radiation is the leading cause of blindness in the world. Some 12 to 13
million people are blind from cataract. WHO has estimated that up to
20% of cataracts (3 million per year) could be due to UV exposure.
Given that, in the United States alone, it costs the US Governmment $US
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3.4 billion for 1.2 million cataract operations per year, substantial
savings in cost to health care can be made by prevention or delay in the
onset of cataracts [8].

Figure 5: Ultraviolet radiation’s penetrative capacity of the human eye,
Image adapted from Division of Rosco, Gram Products, Inc_, USA,

3.1 Melanin Pigment in Humans

Figurc 6 shows the interaction of UV rays with the outer layer of the
skin. Meclanocytes are the special melanin producing cells which
comprise of about 5% cells in the epidermis. Ultraviolet rays produce
pinkish melanin pigment surrounding the skin cells creating a protective
barrier. Under exposure to UV radiation melanin darkens and tanning
occurs in the skin's epidermis i.e., outer layer. Tanning process is
enhanced by the release of essential nutrients by the upper layer.
Furthermore UVB radiation initiates the blood flow to repair the sunbum
cells. This is the natural way of protecting from sunburn. It may be noted
that cells in the epidermis are constantly multiplying and pushing older
cells toward the surface of skin, where these cells get laden  with
melanin and are removed in about a month, and thus the tanning process
continues with new cells.

Human skin is classified into six categories (Table 1). It is usefu] in
determining Sun exposure. Melanin produced by the melanocytes
interferes with the UVE to protect the skin from radiation damage but
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causes reduced vitamin D synthesis. Therefore darker skin people need
more Sun exposure for vitamin D synthesis. Fair skin individuals
synthesise vitamin [, 4 to 6 times more than dark skin people. For this
reason fair skin population could move away from the equator. Fair skin
population also suffers from wvitamin D deficiency particularly during
winter months and must depend on supplements. Correct length of
exposure to the Sun is important to maintain healthy life as over and
under exposure are harmful.

LIVR speectfum [nm)
Surugture of skin i) JRg  B1%

Epuleemn

Dermis

T — fL., ]

Figure 6: Structure of the skin showing epidermis, dermis, and
hypodermis. Melanocytes in the basal layer synthesize melanin.
Langerhans cells (LC) are localized in the mid-epidermis and contribute
to the presentation of antigens. UVC is blocked by ozone layers. uvB
triggers melanin production and preferentially affects DNA in the cells.
UVA browns melanin and gives it a natural tan, penetrates deeply into
the skin. Tmage adapted from Trends in Parasitology and Immunology

[2]-

Below-Table 1. Numerical classification for human skin color showing
the six categories of the Fitzpatrick scale* [10].
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Type | (scores 0~ Pale whitc; blond or red hair: blue eyes; freckles — Always bums,
£ Never tans.

Type Il (scores | White; fair; blond or red hair; blue, green, or harzel eyes — Usually
T-13) bums, tans minimally.

Type Il (scores | Cream white; fair with any hair or eye color; quite common —
14-20) Sometimes mild bumn. tans uniformly.

Type IV (scores | Moderate brown; typical Mediterrancan skin tone — Rarely burns,
Z21=-27) always tans well.

"I'ype‘_v (scores | Dark brown; Middle Eastern skin types — Very rarcly bumns, tans very
28-34) casily.

Type VI (scores | Deeply pigmented dark brown io black — Never bums, tans very
35-36) easily.

*WHO Table reproduced with permission.

The story of slavery and apartheid begins with the natural protection of
humans from the damaging effects of radiations. Humans evolved in
equatorial Africa, where there is constant and regular Sun throughout the
year. With all that sunlight, the black skin of African ancestors
synthesized much higher levels of vitamin D. Melanin pigment that gives
black color protects them from damaging effects of UV radiation. About
50,000 years ago a single mutation that occurred among black skin color
population produced white skin in humans. Figure 7 gives the
distribution of population depending on the color of the skin. White skin,
with less melanin, synthesizes vitamin D in sunlight six times faster than
dark skin. These people were able to successfully migrate to higher
latitudes around the world because they could synthesize sufficient
vitamin I} to survive in the lower levels of sunlight. By the end of winter
in the high latitudes most people are seriously deficient in vitamin D
unless they have a vitamin-rich diet and supplement. Half-life of vitamin
D circulating in the body is approximately 15 days and therefore must be
replenished. Vitamin D is essential for the strengthening of the immune
system that fights all diseases and restores health. It is said that no other
nutrient, drug, or hormone has gained more scientific credibility than
vitamin D. The majority of the world’s population now lives above
latitude 37° north and suffer from vitamin D insufficiency/deficiency.
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These people are unable to synthesize vitamin D from sunlight during
winter months and must depend on supplements.
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Figure 7: Human color distribution around the world. Image adapted
from wikimedia commons, the free media repository.

4. VITAMIND

Vitamin D is fat soluble. related to steroids and is essential Fﬂr.lhﬂ
normal formation of bones and teeth and for the absorption of calcium
and phosphorus from the gastrointestinal (GI) tract. It occurs as
provitamin in animals and plants and gets converted to vitamin D on
exposure to UV radiation. Vitamin D has seven natural analogs, called
vitamers, and four synthetic analogs. Vitamin D analogs are chemically
classified as secosteroids, which are steroids with one broken bond.

*  Vitamin D1 is a molecular compound of ergocalciferol (ID2) and
lumisterol.

=  Vitamin D2 (ergocalciferol) is produced by dinvericbrates, some
plants, and fungi. Biological production of D2 is stimulated by
ultraviolet light.

=  Vitamin D3 (cholecalciferol) is synthesized in the skin by the
reaction of 7-dehydrocholesterol with UVEB radiation, UV index of
three or more.

=  Vitamin D4 is an analog of 22-dihydroergocalciferol.
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« Vitamin D5 (sitocalciferol) produced by 7-dehydrositosterol.

« Vitamin D6 (pyridoxine, pyridoxal, and pyridoxamine)

« Vitamin D7 (ultraviolet light converts it to vitamin D3)

« Two major forms of vitamin D are: vitamin D2 or ergocalciferol,
and vitamin D3 or cholecalciferol. Vitamin D without a subscript
refers to either D2 or D3 or both. These are known collectively as
calciferol.

4.1 Vitamin D Endocrine System

vitamin D active form 1,25-dihydroxyvitamin D binds to vitamin D
receptor (VDR) and then regulates hundreds of genes in biological
functions of the body. Synthesis of vitamin D takes place in the outer
layer (epidermis) of the skin on exposure to the Sun (see Fig. 6). In
addition vitamins D obtained from food (D2 from vegetarian and D3
from non-vegetarian food) and supplements, and produced endogenously
gpon UV radiation (D3), are biologically inert. This undergoes
hydroxylation 1n hepatocytes (liver cells) converting it into 25-
hydroxyvitamin D (25[OH]D) or calcidiol, found circulating in the
bloodstream. The second hydroxylation takes place in kidneys which
results in 1,25-dihydroxyvitamin D3 (1, 25D), or calcitriol as shown
in Fig. 8. This is the biologically active form. Furthermore various cell
types within the body can carry out conversion to calcitriol. The action of
vitamin D is mediated through vitamin D receptor VDR [11]. Calcitriol
or 1,25-dihydroxyvitamin D hormone enters the cell and bind to vitamin
D receptor (VDR) and retinoic acid X receptor (RXR). These two
receptors (VDR and RXR) then bind to small sequences of DNA known
as vitamin D response clements (VDREs). These DNA fragments (with
VDR, PXR and VDREs) then modulate the transcription of specific
genes. Vitamin D thus regulates 1,250 genes as shown in Fig. 9.
Furthermore, parathyroid glands sense the calcium level in the blood and
secrete parathyroid hormone (PTH). If calcium levels decrease below the
normal levels, PTH stimulates enzymatic action in the kidney resulting in
increased production of 1,25-dihydroxivitamin D. This in turn leads to
VDR activation and absorption of calcium and phosphorous by the
intestine. PTH maintains the calcium level in the blood which 1s vital for
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Figure 9: Binding of VDR, PXR and VDREs to DNA fragments and
synthesis of proteins. Image adapted with permission from Trends in
Endocrinology & Metabolism [15].

4.2 Vitamin D Deficiency

Lack of vitamin D causes rickets in children and osteomalacia (soft
bones) and osteoporosis (fragile bones) leading to fractures in adults.
Adults deficient in vitamin D can also develop soft bones (osteomalacia),
and they can lose bone mass, which leads to fragile bones (osteoporosis);
see Fig. 10. A review of literature reveals a shocking statistics of vitamin
D deficiency, even among the medical and para-medical professionals.
Vitamin D deficiency prevails in epidemic proportions all over the Indian
subcontinent. As for example Mehlawat et al. [16] stated that “India is a
country with abundant sunshine but still a high prevalence of VDD
(vitamin D deficient) has been documented amongst all the age groups in
the range of 50-90%", 32% of doctors and medical students; 40% of the
U.S. population; 42% of African American women of child bearing age;
48% of young girls (9—11 years old) are vitamin D deficient. Up to 60%
of all hospital patients are vitamin D deficient, 76% of pregnant mothers
are severely wvitamin D deficient, causing widespread wvitamin D
deficiencies in their unborn children, which predisposes them to Type |
diabetes, arthritis, multiple sclerosis and schizophrenia later in life, 81%
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of the children bom to these mothers are deficient; and up o B0% of
nursing home patients are vitamin D deficient [17].

Figure 10: Structure of normal bone and bones with osteoporosis
(source: WebMD Power Point  slide 1. A guide to OSlEOPOTosis).

Below, Figure 11 shows various factors responsible for a consistent
declining trend in vitamin D in general population. It is estimated that
one billion people worldwide are vitamin D insufficient. Vitamin D
insufficiency is one of the most prevalent conditions (50-90%) in all
continents of the world (Figs. 11, 12). Prevention of decreasing bone
density requires regular consumption of food rich in calcium and omega
3, eat nuts, almonds and sunflower seeds, exposure of skin to bright Sun,
yogic exercises or any other physical activity, and seck medical advice
for adequate levels of Boron, Silicon, vitamin C, vitamin D, calcium,
magnesium, vitamin B12, vitamin B6 and folic acid. Furthermore, reduce
or preferably quit caffeine, alcohol consumption, red meat and smoking.

Decline in Vitamin D

Figure 11: Vitamin D declining trend in general population in last 40
years. Image reproduced from vitamin d wiki.
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Figure 12: Reported incidence of vitamin D deficiency defined as a 25-
hydroxyvitamin D (25[OH] D) level below 20 ng/ml around the globe in

pregnant women and the general population (source: Image adapted from
vitamindwiki.com).

Populations at risk of vitamin D deficiency are: Population living in
north longitude e.g., United States or Canada; pregnant women; breastfed
infants; allergic to sunlight or Sun avoiding, living in areas with poor
sunlight; body covered with long robes and headgear; older people;
people who stay indoors during day time; occupation with limited Sun
exposure; dark skin due to pigment melanin; people who have kidney or
liver disease or inflammatory bowel disease or gastric bypass surgery or
obesity and fat malabsorption etc. Vitamin D deficiency causes muscle

weakness, rickets, osteomalacia, osteoporosis, insomnia, cognitive
impairment, and myopia (near sightness).

Hypovitaminosis D is typically diagnosed by measuring the
concentration of 25-hydroxyvitamin D (calcidiol) in blood, which is a
precursor of 1,25-dihydroxyvitamin D (calcitriol). Diagnostic levels of
serum 25[OHID are <20 (ng/ml) deficiency; 20-32 ng/ml insufficiency;
54-90 ng/ml normal in sunny countries; =100 ng/ml; =150 ng/ml
intoxication (1.0 nmol/l = 0.4 ng/ml) [18]. These blood concentrations
reflect the condition of the patient requiring monitored administration of
the supplements, as excess of supplements may be toxic, and the toxicity

130

d-=::__p

e
T I ———

& e

-

i f




symptoms include anorexia, weight loss, polyuria, and heart arrhythmias,
vascular and tissue calcification, greater falls and fractures in clderly,
damage to the heart, blood vessels, and kidneys. It may be noted that
vitamin D supplements may interact with several types of medications
such as corticosteroids, weight-loss drugs and cholesterol-lowering
drugs, phenobarbital and phenytoin used to prevent and control epileptic
seizures, and increase the hepatic metabolism of vitamin D to inactive
compounds and reduce calcium absorption. Calcium levels of 500 to 600
mg can be absorbed in single dose. Excess calcium is cxcrctmll lhrl.':'l'l..lgh
the gut. Gastric acidity is required for caleium absorption. If vitamin D
levels are sufficient 30% calcium level 1s absorbed and the rest is

excreted.
4.3 Vitamin D Deficiency Diseases

Blood test measuring 25-hvdroxy levels can be performed in any
pal]m]ugica[ labﬂramr}-ffhnspitﬂl. Blood levels mcasuring <12 ng/ml
indicates vitamin D deficiency and 50—70 nanograms/milliliter (ng/ml) is

considered adequate. Vitamin D deficiency is directly or indirectly linked

to the following diseases.

Acne. Anaphylaxis, Anaemia, Asthma, Auti‘sm, Acut‘e r?spi{‘alnr}'

infections, Adverse pregnancy outcomes, ,-.ﬂLIIE:rgles, Alzhfalmcr s dmf:as_-f;

(AD), Atrophic dermatitis, Autoimmune diseascs, Bacterial vaginosis in

pregnant women, Cancers (at least 30 different _t}fpes}i Card1nva5cu:113r
disease, Cardiovascular disease, Cardiovascular dlseasc_m the offspring,
Celiac Disease, Chronic obstructive p‘ulrnmmr}' ?ISEQEE {CDPD}L
Cognitive dysfunction, Congestive heart f?}liurﬂ. _C.'m]'m s Disease, ‘C}'EUE
Fibrosis, Dementia, Dental caries, Depression, Diabetes '[.‘}fpe 1, Drab?:t.cs
Type 2. Diabetes Type 2 in the offspring, Eczema, Er-f-,ctlls Pysfun-?tlun,
Impotence, Fatty Liver, Fetal macrosomia (excessive b:rlr:h weight),
Fibromyalgia, Gestational diabetes mellitus, Glucose intolerance,
Hormone imbalance (e.g., progesterone and or testosterone deficiency),
Heart attack, Hypertension, Infant respiratory distress, Inflammatory
bowel syndrome, Jorgen’s syndrome, Lactose intolerance, Low-birth-
weight infants, Milk allergy, Multiple sclerosis, WNeurogenerative
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diseases, Fibromyalgia, HIV and AIDS, Hypertension, Inflammatory
howel discase, Influenza, Leukaemia, Lung cancer, Melanoma, Multiple
myeloma, Multiple sclerosis, Obesity, Osteoarthritis, Osteopenia (pre-
osteoporosis), Osteoporosis, Periodontal disease, Pneumonia, Pre-
eclampsia, Preeclampsia, high risk of Cesarean delivery, Psoriasis,
Rheumatoid arthritis, Secondary hyper-parathyroidism, Septicaemia,
Systemic lupus erythematosus, Respiratory infections, Rickets, Sepsis,
Septicaemia and Tuberculosis [19, 20].

Maternal vitamin D deficiency is associated with significant increase in

nsk for premature birth. Adequacy of vitamin D prevents a number of
diseases in pregnancy as shown in Fig. 13.

Patients with deficiency of vitamin D at baseline (80%) were converted
into sufficient level (76%) after vitamin D supplementation. There was
evidence in reduction of preterm birth. Best benefits were observed at

6,000 U/day, and this much was also needed if breastfeeding without
supplementing the infant [21].
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Figure 13: All percentages reference a common reference level of 25.0
ng/ml as shown on the chart. Percentages reflect the disease prevention

percentage at the beginning and ending of available data (source: Image
adapted from vitamindwiki.com).
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5. SOURCES OF VITAMIN D

Vitamin D is a fat soluble vitamin, meaning it is able to be dissolved in
fat. The body produces vitamin ID from cholesterol on exposure of skin
to sunlight hence 1ts nickname. “the sunshine vitamin®™., Worldwide, an
estimated 1 billion people suffer from vitamin D deficiency, and this is
truc for all ethnicities and age groups. In regions e.g., northern climates,
sunlight is oo weak in winters and the body cannot make vitamin D — a
period referred to as Vitamin D Winter [22]. Vitamin D deficiency is
common in pecople living in Nonh longitude e.g.. United States or
Canada: pregnant women: breastfed infants; allergic to sunlight or avoid
Sun; live in areas with poor sunlight c.g.. in northem US than in the
south in winters; body covered with long robes and headgear; older
people: people who stay indoors during day time; occupation with
limited Sun exposure; dark skin due to pigment melanin: people who
have kidney or liver disease; inflammatory bowel disease; gastric bypass
surgery: obese individuals: and fat malabsorption etc. Vitamin D
deficiency causes muscle weakness, rickets, osteomalacia, osteoporosis,
Insomnia, cognitive impairment, myopia (nearsightness). The causes of
vitamin D deficiency are: metabolic abnormalities, sedentary indoor
lifestyle. regular use of sunblock, low stomach acid, liver or gall bladder
dysfunction [22].

In order to get adequate quantity of vitamin D, bare skin body exposure
to Sun between 12 noon to 3 p.m. for 10—-15 minutes three times a
week is enough. Obese people need at least twice as much skin exposure
to sunlight. It may be underscored that overexposure to sunlight does not
produce more vitamin D, instead it shuts down the synthesis. A number
of factors affect the quality and quantity of UVB radiations e.g., air
pollution, presence of clouds, body covered with clothes and headgear,
sunscreen, breast, skin pigmentation. older age, chronic kidney discase
(CKD), fat mal-absorption syndromes. inflammatory bowel disease,
obesity, and magnesium deficiency. Vitamin D, the sunshine vitamin
enhances immune system, helps in calcium absorption, healthy thyroid
function, prevents depressions and anxiety, essential for neuromuscular
function, reduces risk of osteoporosis, protects lung function, reduces
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weight, lowers blood pressure, shuts down cancer cells, reduces risk of
Alzheimer’s and Parkinson’s discase conditions. and affects hundreds of

genes in disease preventing potential. There are three sources of vitamin
D. These are the following:

5.1 The Sun

Solar radiation triggers the production of vitamin D3 in the epidermis of
the skin. Sunlight can fulfil the entire requirement of vitamin D of an
individual. Most people get some vitamin DD from sunlight. and for most
white people, 15-20 minutes exposure of bare skin (redden the skin) in
summer Sun can initiate the release of 50.000 IU (1.25 mg/ml) vitamin D
into the circulation within 24 hours. The exposure will yield 20,000-
30,000 IU in tanned people whereas 8,000-10,000 IU in dark-skinned
people [22, 23]. The sunlight is affected by the season 1.e., in summer’s
sunrays are more direct and raise vitamin D production. Latitude on the
Earth i.e., nearer the equator shows more exposure to UV radiation and
higher vitamin D synthesis. Altitude affects radiation exposure as higher
altitudes have high UV exposure. It may be noted that as kidneys are
unable to convert vitamin D to an active form, certain illnesses e.g.,
cystic fibrosis, celiac disease, and Crohn’s disease may appear. Obese
people with a body mass of =30 often have low levels of vitamin D, and
other medical conditions that prevent intestine’s ability to absorb
calcium. Sociological and genetic factors includes color of the skin
(melanin), those who live indoors and avoid Sun. wear long robes and
head coverings, and settled in northern latitude, dark skin, obese,
vegetarian and have jobs that limit Sun exposure and live in big cities
where buildings block sunlight. It is noteworthy to mention that one

cannot get too much vitamin D from the Sun, as the body simply stops
making more.

8.2 Food

Vitamin D rich foods are: Cod liver oil, egg volk, shrimp, fishes such as
salmon, swordfish, or mackerel and mushrooms. Tuna and sardines
fishes have much lower amounts of “D". Healthy diet recommended by
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the Dietary Guidelines for Americans emphasizes on a variety of fruits,
vegetables, whole grains, and vitamin D fortified milk, cereals, yogun
and orange juice, cheese, poultry. fish. beans, eggs. nuts fatty fishes and
egg yolk, ete. Calcium is naturally found in plant foods including
broceoli, kale, and Chinese cabbage. Some foods have added calcium,
like orange juice and cereals.

5.3 Supplements

Those who are unable to meet vitamin D requirement from Sun and food
should rely on supplements. Two forms of vitamin D are used in
supplements:  vitamin D2  (“ergocalciferol,”) and vitamin D3
(“cholecalciferol™). Vitamin D3 is chemically indistinguishable from the
form of vitamin D produced in the body. Both can raise vitamin D levels
in the blood. Toxicity of vitamin D is known as Hypervitaminosis
(vitamin D toxicity) does not occur from exposure to Sun, but may
produce high serum calcium (hypercalcemia). and this may result in
kidney stones and ealcification of heart and kidney.

0. RECOMMENDED DIETARY ALLOWANCES (RDA)

The normal concentration of 25-hydroxyvitamin D in the blood serum is
25-50 ng/ml. Vitamin D deficiency exists when the concentration of 23-
hydroxyvitamin D (250H-1D) in the blood serum occurs at 12 ng/ml
(nanograms/milliliter), or less. Blood level concentration =50 ng/ml 1s
now considered deficient, whereas 50-70 ng/ml is optimum. Between
70-100 ng/ml is therapeutic to treat cancer and heart disease, and =100
ng/ml is in excess and should be reduced as it may cause toxicity.
Exposing the skin to sunlight for short time to redden the skin (face,
hands, legs and back) produce 10,000 to 25,000 IU of vitamin D.
Vitamin D toxicity, may happen by taking 50.000 international units (IU)
a day for several months. The earliest sign of vitamin D toxicity is loss of
appetite; nausca and vomiting are frequently associated. If the
overdosage is continued calcification of soft tissues starts. Vitamin D
[25(OH)D] levels should be tested every 3 months to keep blood levels
within 50-70 ng/ml, preferably at 70 mg/ml (nmol/liter=ng/ml = 2.5). In
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addition adults must take 1 to 1.5 gm calcium per day. Calcium is
naturally found in plant foods including broccoli, kale, and Chinese
cabbage. Some foods have added calcium. like orange juice and cereals
[13].
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Abstract: Professor Kao was awarded half of the 2009 Nobel Prize in
Physics for “groundbreaking achievements concerning the transmission
of light in fibers for optical cammunication". This is muly a very apt
recognition af an area which has had tremendous impact in our daily
lives. In 1966, Kao and Hockham predicted that if it was possible to
produce optical fibers with attenuation fess than a certain value, ir could
compete effectively with the conventional communication systems; and in
1970, such low loss silica fibers were produced. In 1970 itself, room
temperature operation af semiconductor lasers was demonstrated; and
thus started the revolution in optical communication. In 1987, Erbium
Doped Fiber Amplifiers were developed which resulted in getting many
wavelengths simultancously amplified while propagating through the
optical fiber. Today one can transmit more than about 200 million
telephone calls through one hair thin optical fiber — this is certainly one

of the very important technological achievements of the 207 h cenfury, In
addition to the phenomenal application in communications, there are
many fiber based devices (like the Fiber Bragg Grating) which find
extremely important applications in diverse areas including sensors. The
ﬁber laser now finds widespread applications in many diverse areas
including strategic defense applications. Fiber optics also provides a
medium for realizing many beautifid experiments like the “awesome”
broadband supercontinuum generation. The optical fiber is also very

Exlensively used in medical endoscopy and also in bringing in solar light
side our home,

Reprinted from the book "LIGHT & ITS MANY WONDERS" (Editors:
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copyright VIVA Books, New Delhi & NASI (The National Academy of
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NASI & Authors
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1. INTRODUCTION
Im his wall. Altred Nobel had sand that:

hic prrive romaining estate shondid be wced 1o endow prizes ro rthose who,
during the preceding vwar, shall have conferred the greatest benefir on
macpad it . ...

and. fiber optics is certainly an area which has benefitted mankind
memendousty. Today we can make almost free long distance calls: this
has been possible because of the revolution created by fiber optic
communication. Indeed, in 2009, Professor Charles Kao was awarded
half of the 2009 Nobel Prize in Physics for:

groumdbreating achicvements concerning the rransmission of light in
Fibers for optical communication.

This is muly a very apt recognition of an area which has touched almost
evervone. The Chair of the Nobel Committee said:

Charfes Koo = discovery made in 1966 led to a breakthrough in Fiber
Opsics.... and revolutionized the way in which information can be
romcminad giohally.

In 1966, Charies Kao and George Hockham predicted that if 1t WaS
possible to produce optical fibers with attenuation less than 20 dE-_“l-m}- it
could compete effectively with the conventional communication

svstams [1]: 2 loss of 20 dB km implies! a power loss by a factor of 100
in maversing 1 km of the optical fiber. In 1970, Kapron, Keck and
Mzmuzer (31 Corning Glass in USA) were successful in producing silica
fibers with a loss of about 17 dBkm In 1970 itself, Alferov 11
Lenmmgrad and Panish and Hawvashi ar Bell Labs demonstrated room
temperature operation of semiconductor lasers: and thus started the
revoluton In optical fiber communication. However, 1n addition 10 Very
imporant applications in communications. the opical fiber is playing
ar Tmportant role in just guiding the light beam from one place to the
other, in medica! diagnostics and also in numerous areas with fiber based
devices hike Fiber Bragg Gratings, Fiber Amplifiers & Fiber Lasers;
fiber based sensors have also become an extremely important area (se¢,
e.g. Refs [2-R])L
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Note: *The attenuaton of an optical beam is usually measured in
decibels (dB). If an input power Pj,5q results in an output power
Poutputs then the loss in decibels is giveh by:
(.8 1
Loss(dB) = 1010g,, L—-'—”’—“'— |
numll

Thus, if the output power is the same as the input power, then the loss is
= (0 dB; if the output power is only  one tenth of the input power, then
the loss is = 10 dB: if the output power is only one hundredth of the
input power, then the loss is = 20 dB: and, if the output power is only
one thousandth of the input power, then the loss is = 30 dB: etc.
Similarly a 20 dB amplifier implies a power amplification by a factor of
100 and a 30 dB amplifier implies a power amplification by a factor of
1000.*

Since optical beams have frequencies in the range of 10141015 He,
use of such beams as the carrier would imply a tremendously large
increase in the information transmission capacity of the system as
compared to systems employing radio waves or microwaves. It is  this
large information carrying capacity of a light beam that has generated
mterest amongst communication engineers to develop a communication
system using light waves as carrier waves. Indeed, the idea of using
light waves for communication can be traced to as far back as 1880
when Alexander Graham Bell invented the photophone shortly after he
invented the telephone in 1876. In this remarkable experiment, specch
was transmitted by modulating a light beam, which traveled through the
air to the receiver. The transmitter consisted of a flexible reflecting
diaphragm which could be activated by sound and which was
illuminated by sunlight. The reflected beam was received by a parabolic
reflector placed at a distance (see Fig. 1). The parabolic reflector
concentrated the light on a photoconducting selenium cell, which forms
a part of a circuit with a battery and a receiving earphone. Sound waves
present in the vicinity of the diaphragm vibrate the diaphragm, which
leads to variation of the light reflected by the diaphragm. The variation

of the light falling on the selenium cell changes the electrical conductivity
of the cell, which in turn changes the current in the electrical circuit.
This changing current reproduces the sound on the earphone. This was
the first experiment on optical communication. To quote from Ref. [9]:
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In 1880 he (Graham Bell) produced his “photophone ™ which to the
end of his life, he insisted was “... the greatest invention [ have ever
made, greater than the telephone ...". Unlike the telephone ir had no
commercial value.

S

Figure 1: The Photophone; in this system, sunlight was modulated by a
diaphragm and transmitied through a distance of about 200 meters in the
air to a receiver containing a selenium cell connected to the earphone. The
diagram is from Alexander Graham Bell's 1880 paper “On the production
and reproduction of sound by light’, American Journal of Sciences 20,
305-324 (1880). Figure adapted from
http://en.wikipedia.org/wiki/lmage: Photophone. jpg.

% T Ml

2. THE OPTICAL FIBER

At the heart of an optical communication system is the optical fiber that
acts as the transmission channel carrying the light beam from one place to
the other: and the light beam (through the optical fiber) takes place because
of the phenomenon of total internal reflection (often abbreviated as TIR).

Now when a ray of light is incident from a denser medium (of refractive
index 711) on a rarer medium of refractive index ns (< nq), total internal

reflection will occur if the angle of incidence is greater than the critical

angle ¢. given by:
_—
$.= sin L:]'J (1)

For example, for the glass-air interface, n; = 1.5, s = 1.0 and the critical
angle is given by ¢, = 41.8° On the other hand, for the glass-water
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interface. m = 1.5, n; = 1.33 and ¢. = 62.7°. The phenomenon of total
internal reflection can be very easily demonstrated through a simple
experiment as shown in Fig.2

Figure 2: Total internal reflection of a laser beam at the interface of water |
and air. Photograph adapted from http://ecphysicsworld |
blogspol.in/2012/03/total-internal-reflection. html,

Although the phenomenon of total internal reflection has been known
for hundreds of years, light guidance by total internal reflection was first
carried out by Daniel Colladon in 1841; alight beam was guided through
a water jet — see Figs. 3 and 4. Later Colladon wrote [10]:

I managed to illuminate the interior of a stream in a dark space. |
have discavered that this strange arvangement offers ... one of the
maoast beautiful, and most curious experiments that one can perform
in a course on Optics.

As mentioned by Johnston [11]:

For many decades. the pioneers of fiber optics development
erroneously assigned the credit for light guiding phenomenon to
the charismatic Tvndall instead of to Daniel Colladon.
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Figure 3: Schematic of Colladon’s 1841 experiment of light g

: - uidan
due to total internal reflection. ce

Figure 4: Diagram from Colladon’s original paper; adapted from
http://en.wikipedia.org/wiki/Optical _fiber#mediaviewer/File:DanielColla
don%27s_Lightfountain_or_Lightpipe, LaMNature (magazine),
1884 JPG.

For a nice historical survey, we refer the reader to Ref. [12]. Figure 5
shows the light guidance through the optical fiber, which consists of a
(cylindrical) central dielectric core cladded by a material of slightly
lower refractive index. The corresponding refractive index distribution
(in the transverse direction) is given by:
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core [lightly denser
than the cladding)
has a diameter of
about 550 pm

Cladding, which
|atmost abways) have
a diameter of 125 pm,

Figure 5: (a) The optical fiber which consists of a (cylindrical) central
core with cladding. (b) shows the transverse cross section of the fiber.
The cladding has a slightly lower refractive index. (¢) Light guidance
through the fiber takes place because of total internal reflection at the

interface of the core and cladding. The last diagram adapted from
http:/fwww livingscience. co.uk/Year%2010/pd1/tir htm.

n=nl O<r<a core

=n2 r<a cladding
(2)
where | and no (< ny) represent, respectively the refractive indices of
core and cladding and a represents the radius of the core. We define a
parameter A through the following equations:
n, —n,
= 3
For a typical multimode fiber, @a = 25 uym, n5 = 1.45 (pure silica), and A
= 0.01 giving a core index of n| = 1.465. For a typical single mode fiber

(which is extensively used in fiber optic communication systems),a= 5
pm, o = 1.45 (pure silica) and A = 0,003, The cladding is usually pure
silica while the core is usually silica doped with germanium; doping by
germanium results in an increase of refractive index. Figure 6 shows the
details of the transverse cross section of the optical fiber. Figure 7 shows
the actual light guidance through the optical fiber; the light coming out
from the sides of the fiber is due to what is known as Rayleigh scattering.

A=
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jacket

buffer

cladding

corc

Figure 6: The structure of a typical single-mode fiber. The core of the
single-mode fiber has a diameter of 8-10 pm, the cladding has a diameter
of 125 pm; the buffer has a diameter of about 250 um and the jacket has
a diameter of about 400 pm. Diagram by Bob Mellish in http:// en.
wikipedia.org /wiki/Optical _ fiber#mediaviewer/ File: Singlemode_fibre
_Structure.svg.

Figure 7: A step index multimode fiber illuminated by HeNe laser with
bright output light spot. The light coming out from the sides of the
optical fiber is primarily due to Rayleigh scattering. The fiber was
produced at the fiber drawing facility at CGCRI, Kolkata (photograph
courtesy Dr. Shyamal Bhadra and Ms Atasi Pal).

The necessity of a cladded fiber rather than a bare fiber i.e., without a
cladding, was felt because of the fact that for transmission of light from
onc place to another, the fiber must be supported, and supporting
structures may considerably distort the fiber thereby affecting the
guidance of the light wawve. This can be avoided by choosing a
sufficiently thick cladding. The idea of adding a second layer of glass
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(namely, the cladding) came in 1955 from Hopkins and Kapany in the
UK: however, during that time the use of optical fibers was mainly in
image transmission rather than in communications. Indeed, the carly
pioneering works in fiber optics (in the 50’s) were by Hopkins and
Kapany in the UK and by Van Heel in Holland; these works led to the
use of the fiber in optical devices; for more details see Refs. [12] and
[13].

Figure 8: Plastic optical fibers (having core diameters of about 1 cm) are
now extensively used by many companies in bringing in sunlight inside
the rooms. In the photograph on the right, we have shown Dr. Jeff Muhs
wrapped in optical fiber carrying sunlight. Dr. Jeff Muhs, at Oak Ridge

Mational Laboratory (in the US), developed this solar technology; adapted
from Ref. [14].

We should mention that plastic optical fibers (see Fig. 8) are now
extensively used by many companies in bringing in sunlight inside the
rooms; the figure shows Jeff Muhs surrounded by the light carrying

optical fiber, who at Oak Ridge National Laboratory developed this solar
technology.

Figure 9 shows the basic layout for using sunlight to illuminate dark
rooms. Figure 9(b) shows the light collectors on the rooftop and Fig. 10
shows the Patent describing light gathering techniques. Quoting from an
article entitled Letting The Sunshine In [14]:

A rooftop hybrid solar lighting (HSL) system collects, concentrates, and
transmits sunlight through optical fibers to hybrid light fixtures inside the
building, which also contain high-efficiency fluorescent lighting. When
the transmitted sunlight completely illuminates each room, the electric
lights stay off...
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Figure 9: Plastic optical fibers are now extensively used to illuminate dark
rooms. (a) shows the basic layout for using sunlight to illuminate dark
rooms. (b) shows the light collectors on the rooftop and (c) shows
lighting up rooms with optical libers bringing sunlight to rooms. Adapted
from http://www.parans.com/eng/sp3/; used with permission.

Bheee 7 of 2 4 297,000
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Figure 10: An US Patent describing light gathering techniques.

Unfortunately, loss in plastic optical fibers is quite high (in c-:nmparisun
to the losses in glass fibers used in communications). Figure 11 shows
that the loss 1s about 50% n propagating through 50 feet of the fiber.
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Figure 11: Loss in plastic optical fibers is quite high (in comparison to the
losses in glass fibers used in communications). The above diagram shows
that the loss is about 50% in propagating through 50 feet of the fiber,
Adapted from http://www _parans.com/eng/sp3/; used with permission.

3. THE COHERENT BUNDLE

If a large number of fibers are put together, it forms what is known as a
bundle. If the fibers are not aligned, i.c., they are all jumbled up, the
bundle is said to form an incoherent bundle. However, if the fibers are
aligned properly. 1.e.. if the relative positions of the fibers in the input and
output ends are the same, the bundle 18 said to form a coherent bundle.
Now, if a particular fiber is illuminated at one of its ends, then there will
be a bright spot at the other end of the same fiber; thus a coherent bundie
will transmit the image from one end to another (sce Fig. 12).

0000000
ooo0e00
poooe00
peneend
0000800
000800
0000000 4

Figure 12: Image transmission by aligned optical fibers.
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Perhaps the most important application of a coherent bundle is in a fibgr
optic endoscope where it can be put inside a human body (see Fig. 13)
and the interior of the body can be viewed from outside; for illuminating
the portion that is to be seen, the bundle is enclosed in a sheath of fibers
which carry light from outside to the interior of the body. A typical
fiberscope can have few thousand fibers which would form a bundle of
about few millimeters in diameter capable of resolving objects 70 um
across. Figure 14 shows a stomach ulcer as seen through an endoscope.

d into a human body;

. : : dl hich can be 1nserte ;
Figure 13: The fiber optic bundle wh New Delhi.

photograph courtesy United States Information Service,

Figure 14: A stomach ulcer as seen through an endoscope; photograph
courtesy United States Information Service, New Delhi.
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4. FIBER OPTIC COMMUNICATION SYSTEM

Light Frequencies {-—1[2*1‘4 Hz) are much larger than the radio wave

frequency and microwave frequencies (~1 0Y Hz). Therefore light waves
are capable of carrying much larger amount of information. It is for this
reason that it has been always engineers' dream to use light waves to
transmit information from one place to the other.

As has been mentioned earlier, Kao and Hockham in 1966 [1]
suggested that optical fibers based on silica glass could provide the
necessary transmission medium if metallic and other impurities could
be removed. To quote from the 1966 paper of Kao and Hockham:

Theoretical and experimenital studies indicate that a cladded glass fiber
with a core diameter of about . and an overall diameter of about 1000
\o represents a possible practical optical waveguide with important
potential as a new form of communication medium. The refractive index
of the core needs to be about 1% higher than that of cladding. However,
the attenuation shouwld be around 20 dB/km which is much higher than
the lower limit of loss figure imposed by fundamental mechanisms.

o
50 ‘Waler Peaks
\ Loowest loss of
0 .25 dB/km &

1550 nm

¢ ; : ! : ; P ...-"'.' absorption
B 10040 1204 1400 1600

Wavelength (in nm) ——3p
Figure 15: Typical wavelength dependence of loss for a silica fiber. The
peaks in the attenuation curve in the wavelength regions 1250 nm and
1400 nm are due to the presence of minute amount of water and other
impurities. Notice that the lowest loss occurs at 1550 nm (adapted from

Ref. [15]).

Indeed, this 1966 paper triggered the beginning of serious research in
purifying silica and developing low loss optical fibers. In 1970, Kapron,
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Keck and Maurer (at Coming Glass in USA) were successful in
producing silica fibers with a loss of about 17 dB/km at a wavelength of
633 nm. Since then, the technology has advanced with tremendous
rapidity. By 1985, glass fibers were routinely produced with extremely
low losses (< 0.25 dB/km around 1550 nm wavelength). Figure 15 shows a
typical wavelength dependence of loss for a silica fiber. The peaks in
the attenuation curve in the wavelength regions 1250 nm and 1400 nm
are due to the presence of minute amount of water and other impuritics,
Notice that the lowest loss occurs around 1550 nm. Since Erbium
Doped Fiber Amplifiers (henceforth abbreviated as EDFA) amplify signals
around this wavelength, most fiber optic communication systems operale
around 1550 nm wavelength. Figure 16 shows a typical optical fiber
communication system. It consists of a transmitter which could be

either an LED or a laser diode. The information is sent in the form of
digital pulses which is coupled into an optical fiber. Along the path of
the optical fiber, there are splices which are permancnt joints between

sections of fibers and also repeaters which boost the signal and correct

any distortion that may have accumulated along the path of the fiber. At

the end of the link, the light is detected by a photodetector and

electronically processed to retrieve the signal.

gl L U gy WV ).

Figure 16: A typical optical fiber communication system. It consists f:rf a
transmitter T which could be either a laser diode or an LED, the light
from which is coupled into an optical fiber by means of a connector C.

Along the path of the optical fiber, there are splices (denoted by S)
which are permanent joints between sections of fibers and also

repeaters (denoted by R) which boost the signal and correct any
distortion that may have accurmulated along the path of the fiber. At the
end of the link. a coupler C is used to couple the light to a photo detector
D and processed to retrieve the signal.
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Figure 17: A compact EDFA (Erbium Doped Fiber Amplifier)
manufactured by NUPHOTON Technologies. It provides up to 40 mw
output power, The unit works at 3.3 V with a power consumption < 1.5
W. Photograph courtesy: Dr. Ramadas Pillai of NUPHOTON
Technologies, USA

20

Gain (dB)

1530 1540 1550 1560 1570

A (nm)
Figure 18: Gain flattened EDFA.

In 1987, David Payne and his collaborators (at University of
Southampton) and Emanuel Desurvire and his collaborators (at AT&T
Bell Laboratories) developed EDF As operating at 1550 nm. This was yet
another revolution in the development of fiber optic communication
systems. With the availability of extremely low loss optical fibers (loss
< 0.25 dB/km) and with the availability of EDFAs (characterized by
amplification of about 30 dB over the wavelength range from 1200 nm
to 1600 nm) it has been possible to send tremendous amount of
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information through one hair thin optical fiber. Figure 17 Shon, Y
Boyg

commercially available EDFA. Figure 18 shows the flat gain of ,
dB in the entire wavelength range of 1530-1560 nm of a typic| Ep L
Thus, many wavelengths in the range of 1530-1560 nm cani.j‘
simultaneously amplified by the EDFA; for more details on EDfy *
e.g., Refs. [8] and [16]. In Fig. 19 we have shown the “Umbg::’
channels and the data rate of each channel; it can be scen that by "
{-I--E-+ CI'HI}I" Wayclm T

the advent of EDFA there was only one channel ,
that was being sent through the fiber. With the availability of '
of

flattened EDFA. one could simultaneously send a large numbe
wavelengths through the fiber — this is what is implied by WDy
(wavelength division multiplexed) systems — Se€ Fig. 20. In 2q
Alcatel propagated simultaneously 256 wavelength channels through o, |
optical fiber sending 10.2 Tb/s of information; 10.2 Tb/s of informatiy,
implies 2.5 billion telephone channels through one hair thin optical fibey,
This was a great technological achievement.
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Figure 19: Commercial Lightwave System Ca pacity; adapted from lecture

notes of Dr. Atul Snvastava.

Many other companies also achieved similar information carrying
capacity and during the past 10 years or so there has been a remnarkable
increase in the information carrying capacity (see Fig. 21). Figure 22
shows that the cost of transport has fallen approximately by 335% ecvery
year. Thus, in 2001 it would cost about $50 Million Dollars for a 1 Th/s
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system over 1000 km. Figure 23 shows the undersea fiber optic systems
installed in 2008 when there was over 1 million km of cable. Most major
cities in India are now connected through fiber optic links.

Dispersion
compegnsator

g | channels
e - Demux

~ 600 km

FiE“f'F 20 ﬁ. typical WDM fiber optic system with each wavelength
C?]WY'FE an mﬂEPEnFlent channel. The capacity of each channel can be ~
10 Gigabits/s and if we have 100 channels, it will result in a total

capacity of the link 1 Tb/s; (diagram couriesy: Prof. K. Thyagarajan).
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Figure 21: The information carrying capacity of the optical fiber has
been doubling every year, (figure courtesy: Dr. Atul Srivastava; the
original figure was by Herwig Kogelnik of Bell Labs).
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Figure 22: Cost of transport has fallen approximately by 35% every }
Reference: Gawrys (AT &T) NFOEC 2001; (figure courtesy: Dr. .

Snivastava).

Figure 23: Fiber connects us across the oceans through undersea fiber
oplic sy=iems.
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Figure 24; Most major cities in India are now connected through fiber
optic links,

WHY GLASS FIBERS?

Why optical fibers are made of glass? Quoting Professor W.A. Gambling,
who is one of the pioneers in the field of fiber optics [17]): We note that
glass is a remarkable material which has been in use in “pure” form for
at least 9000 years. The compositions remained relatively unchanged
for millennia and its uses have been widespread. The two most
important properties of glass which makes it of unprecedented value
dre;

(a) First, there is a wide range of accessible temperatures where its
viscosity is variable and can be well controlled, unlike most materials,
like water and metals which remain liquid until they are cooled down to
their freezing temperatures and then suddenly become solid. Glass, on the
other hand, does not solidify at a discrete freezing temperature, but
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gradually becomes stiffer and stiffer and eventually becoming hard. I
the transition region, itcan be easily drawn into a thin fiber.

(b) The second most important property is that highly pure silica
is characterized with extremely low-loss; i.e.. it is highly transparent.
Today in most commercially available silica fibers 96% of the power
gets transmitted after propagating through 1 km of optical fiber. This
indeed represents a truly remarkable achievement.

& [

125 pm
Figure 25: Photonic Crystal fibers drawn at CGCRI Kolkata; the core is
about 4.5 pm and the average hole diameter is about 5.8 pm; photograph
courtesy: Dr. Shyamal Bhadra, CGCRI, Kolkata.

Figure 26: Supercontinuum generation by a PCF pumped by a
picosecond laser; photograph courtesy: Dr. Shyamal Bhadra, CGCRI,

Kolkata.

SUPERCONTINUUM GENERATION

Nonlinear fiber optics is a fascinating field of research and has led to
numerous very interesting results (see, e.g., Ref. [18]-[20]). One of the
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most beautiful experiments is probably the “awesome” broadband
supercontinuum generation in which high power laser pulses are coupled
into a special type of fiber (known as Photonic Crystal Fibers — see Sec,
2 of the next chapter) generating a very broadband spectrum spanning an
extremely wide range of wavelengths, including the visible spectrum; this
is produced by the nonlinear optical effects within the optical fiber due to
the high intensity of the propagating light wave. Figure 25 shows the
Photonic Crystal Fibers produced at CGCRI, Kolkata. The
supercontinuum generation using such fibers is shown in Figs 26-28.

Figure 27: Commercially available supercontinuum white light source
produced by VINVISH Technologies, Trivandrum and CGCRI, Kolkata:
» photograph courtesy: Dr. Shyamal Bhadra and Dr. Ramadas Pillai.

~ Figure 28: Commercially available supercontinuum white light source
' produced by Fianium Inc., UK, photograph courtesy: Fianium Inc., UK.
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Figure 29: VA 2 kW fiber laser cutting mild steel: photograph courtesy:
McGraw Hill Digital Access Library.

FIBER LASERS

In 1961 Elias Snitzer took a glass fiber, whose core contained Nd3™ -ions,
wrapped the fiber around a flash lamp and. when suitable optical
feedback was applied. a laser was produced. Thus, only one year after
the demonstration of the first ever laser, the first fiber laser was bormn. The
fiber laser now finds widespread applications in many diverse areas
including strategic defense applications (see Fig. 29).

CONCLUSIONS

In this chapter we have tried to outline a few of the important applicauf:ms
of the optical fiber. Apart from the phenomenal development 'Df_ optical
fiber telecommunications, optical fibers are finding applications as
sensors in difficult environments such as close to heavy electncal
equipment, and in distributed measurements tracking stains and
temperature variations in civil structures such as bndges, dams, etc., —
see, e.g.. Ref. [2]-[4]. Finally, from a pedagogical point of view, fiber
optics provides a medium for realizing many beautiful experiments for a
better understanding of basic concepts in optics and areas like quantum
mechanics (see Ref. [8]).
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OPTICAL COMMUNICATION: FLAMING TORCH TO
QUANTUM COMMUNICATION WITH SINGLE
PHOTONS

Anirban Pathak
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Abstract: This chapter aims to explain the basic ideas of optical comuaication. It
lucidly describes optical communication techniques wsed in ancient eivilizations f?m.i'
the technigues used recemtly in the context af aptfcal queanin :w_umunn‘ﬂmm-
However, discussion on fiber optic communication is exeluded in this chapter Ia

aveld superposition with the other chapters of this book.

1. INTRODUCTION

In a nice sunny morning of 2011, T was talking with a colleague in our
drawing room, and my son was playing around. He overheard our
discussion about optical communication. After my colleague left, my son
who was 6 at that time, asked me: What is optical communication? I I*_i‘-'ld
him that sending information (to a receiver located at a disrﬂncc;.' using
light is optical communication. He was not much convinced with my
answer and explanations followed. So we decided to go for a walk. We
wanted to cross the road in front of our University, but we found that
some students, who also wanted to cross the road were waiting. 1 asked
my son: Do you know why are they waiting? He smartly answered:

Reprinted from the book "LIGHT & ITS MANY WONDERS" (Editors:
Ajoy Ghatak, Anirban Pathak & V P Sharma) , VIVA Books, New Delhi :
copyright VIVA Books, New Delhi & NASI (The National Academy of
Sciences, India), Allahabad. Reprinted with permission from VIV A Books,

NASI & Authors
Copyright © The Narional Academy of Sciences, India (NASI), 20135,
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“Yes, there is a red light.” In a while, he pulled my hand and told me:
“Papa, let’s move, it's green light now.” After we crossed the road, |
acked him: “How did you know that we have to move now?” He
answered: “It’s very simple, traffic police informed me that by switching
on the green light.” 1 said, “Yes, now you see that we have to move
(stop) is a message and this message was communicated to us by using g
green  (red) light. Now, tell me, what communicated (he
message/information?” He said. “light,” and realized what | meant carlier
by communicating information by using light.

This was a real

life application which clearly explains what optical

communication is and also establishes that o

. ptical communication or
light

. saves a lot of life and vehicles through this simple application. To
realize the second point, just consider

. . a situation that there is no red light
in Delhi, and everyone is driving in hi

s'her own style,

The a i z Py
| bove described optical communication system uses a fact thalt more

18 the wavelength of light the less it gets attenuated
As red light has the hj
it to send **
50 it

(by the atmosphere),
ghest wavelength among the visible colors, we use
STOP" message. In contrary, green has a shorter wavelength
b ;gets ttemﬁlled more and we use it for “GO". We also use vellow
ght o send a “GO SLow" message. That’s all; in this simple system
WE can send only these three messages. With little modification, we can
send a few more alternatives, like 2o to left, wait

e ; ; . for xx seconds, etc. For
2 ample, consider a light gun, which has a lamp that can emit focused

nghtbeam  of three different colors and the colors can be flashing or
E‘.'I:l:a::]:,r,

light i;t‘;?;:iti;ﬂﬂl fﬂﬂﬂfre of the ability to emit flashing and steady

e possible nomber of messages that can be
Eﬂf‘ﬂtﬂ“ﬂicmtd using light gun. This type of light guns has been used in
aviation light si gnals for a long time. To understand its importance, we
May consider a situation that an aircraft is not equipped with a radio or
its radio device is not working. In such a situation, air traffic controllers
(ATC) use the light gun to communicate messages, like “cleared 1o land”
or “cleared for takeoff”. Communication technique used in aviation light
1s quite similar to the technique used in red lights that we see in the
sireets, but the aviation lights can communicate more messages,
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However, o]l the numbser oof alicenatise messapes That can b ane by 4,
tﬂh“qll-" i« hmited In res] life we often newed e ormomaetied 80 g
complicsted messages For thet we nead mese sophrefcaiod oot
communication devices  Before we  desomte the  owelers cpeeg
commumnication devioes . let ue fook hack ot the hastorso sl syt

2. A BRIEF HISTORY OF TRAMTIONAL OFTH 4
COMMUNICATION SCHEMES IN NONC HRONOTOGI A7

ORDER
At the traffic signal there is 2 source of laght and e & comies ‘-‘:, :_k
very convincing hil 8 DACAAAEE WRS COPEITRERACNE - : j Y
Hﬂ“"ﬂ'\"l:'l.. TR cany by comnstruct & Jprprar Jrar  OWPED T
' without the direct use of & light sowrce J-cwe ©nETTHYSS -5 .-.. s
' were playing football isoccer) and yom were almwest mEEn® 7
I just before your final shot you realoned that femensuss -‘ o s ,;
indicating that vou were oltuide They wms riameeEss =
, , situation, but notioe that you have seen the flag So. = == 7 _ i vl
communicated by the lincsman wsing & flag ans @ =00 7
optical  communicaton
§ fewr oy B T
: Similarly, optical communication happens when Bhe 550
or vellow card to a player in a foothall match I gomerss Er—
of messages using visual tochngescs ey be redoneT -, ,-_,; -
communi ation Thus, we have jearmt thae fags can b W oo i —;;i
communication and in a soccer growssd oo esed 1 ,.,-_-_-.,_ —— J- =
sel of messages This realizatwon cnCoRrapes s I - .y - .1\::-.;
communicate more complex signals asang Nags Fiac sy 18 7 _—
the most famous scheme of {T,‘H_-ﬂ OOMTETIGT L O AT D AR Mags o LD
as semaphore signal flags. Thns schome can be weod fo cowmves .
' message. For example look mt Fig 1. whach cloardy shows Pa »o —"I‘

-i complex message can be communcated usumg soTnapiorT sagnal flag
| Fig. 1. we have shown a relatively newer semaphore systom. wihach wmes
| two square flags v commumcate the mnformanon wtach 1 encoded ™2
the position of the flags. There are a few allernatrves. For cuarnpie,

gioved hands, hand-held rods, disks, etc., Can also be used for
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papemraion  of Mmbemation. This  type  of  optieal  communs ation
whvmes won wnbeds gaed e TR century eapevaliy in naval signatung

AN Y V E b
IR R g o N B B
TPTIYrer Y ¥
PERFE

Eapee |

hh’lwm“ﬂu‘
T

oy optically commrmmnicate a compley

m:hiﬁ—l:um.hu_“mmh-ﬂr
h# = e copeen of the alborye frgawe fow each tearn, wo that every
*_ s 4 oopy e edch s e mwernber has o work as the

ST sef pe e
L Aa e recereer [The recervers mre anhed 1o gy
-l\bl:m-f' 1_“ Rt e = P B

Tt et drtalery whoe are given differemt
i £ B St length “Now 4 semler has W CairTiTiiC ate  the
WEnaags M FPCETved My mang the comlde dese ribed i the figure andd his
| e Jon T oo wle Magsy w et e the fesource fequiifeent ). A
I whene recerver can first decode the M anage Conrmuncated o
B ey the game

L%
i

A visual wechmgue wsed for commumication (1 ¢ . optical comomunication |
m the 19 cenfuery v nor that old. In fact, optical commamication bhas
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been used from the beginning of human civilization. To elaborate p;
point, let me note that around 200 BC, in ancient China (also in oth
early civilizations), smoke signal was successfully used for long distang,
communication. To be precise, there were a large number of lowey
along the Great Wall of China, and soldiers used to be stationed on thos
towers. The soldiers used to alert (communicate a MEessage. say, the
enemy is coming to attack) each other by using -“'m”k*_} signals. The
method was so efficient that it was capable of transmitting a IMesSage
over 500 miles in a few hoursl. There were a few variants g o
signals. For example, around 150 BC, Greek historian Polybius
developed a scheme for producing smoke signals that was capable of

representing the Greek alphabets.

i : cation in Greece,
Even Polybius was not the pioneer of optical communicatio

s - .1 communication
In fact. ancient Greeks developed an expertse 1n optical € it
' ocumented that the

using flaming torches and smoke. To be precise, itisd _ L
Greeks used fire (smoke) signals during the tughr {[w};rk 2
communication even in 1200 BC. In fact, they built a mzt i
communication towers (quite similar to the towers on the (?jfﬂﬂnd s
China) on the mountain tops. These lOWers wWere manm:_ ﬂ[mngd 7
techniques of signal amplification were used by tflu:-: r::-::n1_:-.la‘ e
those towers. To elaborate the essential trick used in fire b:gfgﬂ;] s
consider a simple situation: There are three tOWers A, B and e
mountains. The distance between A to B, B to C and C to A are e p:
20 km and 40 km, respectively. If someone lights a torch at the lﬂ"‘"ﬂﬂw
(C). it is clearly visible from tower B, but not from tower C (A). . te1
consider that there are only four alternative messages [0 communicate,
say (1) war is over and we won, (2) war is over and we lq:-:-:L_(J? WﬂLl?
still continuing and we need more soldiers, (4) war is still c:nntmumg_, u
we do not need more soldiers. Further, consider that (o cormmunicate
message number 1, 2, 3 and 4, a man present at the tower A lights 1, 2, 3
and 4 torches at some distances so that B can see it properly and count
the number of torches. Subsequently, B repeats the same to relay the
message to C (i.e., if he/she observes three lights, then he lights three
torches which can be observed and counted by C). Thus, a messagec
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L

gransmits from A to C via B. Here, the role of B is analogous to that of a
repeater used in the modern optical communication systems.

The message encoding scheme we have described here to illustrate the
procedure of optical communication between tower A and tower C is
very simple. With time, several complex encoding schemes for optical
communication have been developed. One such scheme was developed
by Mc:rsn which is now known as Morse code. It is a method of
transmitting a message by systematically switching on and off the light
(bulb). It i1s used in signal lamps that are often used in air-traffic control

and naval communication. Now, look at Fig. 2, we can easily recognize

that if we consider 1 unit time as 1 s, and swi

tch on and off the i .
follows: O 1c ‘ilghl as

3son, ] soff, 3son, 1 soff, 3son,3soff, 3son, 1s50ff, 15
on, 1 s off, 3 5 on. Then a distant observer, who knows the code will be
?‘hlﬁ 1o read the message as OK as 3 s on, 1 s off, 3 s on, 1 s off, 3
mmplies O, 3 s off implies that a letter is 3
Eﬂ.n.'.lE word is going to start and finally,
on implies K. In the similar manner,

10 communicate any complex messa

5 On
finished and a new letter of the

3 son, 1 s off, 1 son, 1s off, 3 g

You can use a lamp and Morse code
ge.

International Morse Code

A E—
- o —
B e o - :,.'J---_
O e e e AT A — —
E-_u-b- H - —
T - = - T — e — —
i ‘_- E eees e =
H = = =
T = =
=1 - e — —
L T s — 1 = e e — —
I. = s o ZE W O I . E—
Iyl =— — G & & & e s
M s - d o e . —
O} — — — 0o - o ..
P e s i .- e e W
i o e —— T —— -
B & o o s e — A
5 = e = 0 . .
Y — L1 ]

Figure 2: International Morse code. The lengths of dot and dash are one
and three units, respectively. The space between the parts of the same

letter 1s one unit. Each letter (word) is separated from the other by three
(seven) units.
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Let’s play Game 2: This game is similar to Game 1, but here every
sender has a torch and every receiver has a watch. Now the sender
has to send the message reccived by him using Morse code and the
torch. and the receiver has to use the watch to note the duration of on
and off phases of the torch and subsequently use his/her sheet of the
Morse code to decode the message. As before, the team which
succeeds to correctly communicate the message before others wins

the game.

ystem was developed by
the invention of the
n as photophone which
sting for vanous
optical

Another interesting optical communication s
Alexander Graham Bell, who is famous for
telephone. The system developed by Bell is l-:ﬂnw .
means a telephone that uses light. Photophone is inierc .
reasons. Most importantly, it resembles the mo Lrnh”m: -
communication system. Bell's emotional attachment tr:-“p:“””\r}h”nc.._ A
so much that he even proposed to name his dau ghter as Phot ;: n i
schematic diagram of photophone is shown in I'-jig- 3 'l'.:;"-lltf_:'-';:.:y;l i
this photophone at your home). In Fig. 3. there is a foil ¢ ;.%m ST

person speaks close to the back side of the :n turn modulates a
fluctuation in the surface of the diaphragm and that in

narrow beam of sunlight focused on the front side (which T-‘"_*:’_“ ”"::;:-;5
side) of the diaphragm. Thus. a pjmmphmm frnsmils a voice rn:'."” :
over a distance by modulating reflected light from the Su"'_Fmd .}:]1

selenium clw;:mumr‘ whose resistance depends on the intensity of ‘ <
incident light is used to read the voice message at a distance. Clearly. a

photophone will not work during the night and during bad weather.

diaphragm.

It is not our purpose to provide a detailed history of flpnvr:al
communication. Rather. we wish to establish that optical communicaton
was in existence since long and knowingly or unknowingly we often usc
optical communication, This fact is more or less established through the
discussion until now. However, before we proceed. it would be apt to
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note that optical communication obtained a big momentum in the last 50
years after the advent of laser and the development of high quality
;mpti-:at fibers (see Chapter 20). As there are chapters dedicated on fiber
optics (see Chapter 16), lasers (see Chapter 15) and optical
communication using fiber (see C hapter 20), here we will not elaborate
on the fiber based optical communication. Rather. we will jump o the

relatively newer ideas of optical communication, namely optical
quanium communication.

A6

Driwring

Fi_gun: 3t A photophone that you can make at home: The foil is a plane
mirror of flexible material. The

: light reflected from this flexible mirror
thus corresponds to the vibration of the diaphragm. You may prepare this
photophone transmitter

it to understand what prompted Bell (o
state,

“I have heard articulate speech produced by sunlight. 1 have heard
a ray of the Sun laugh, cough and sing..

- 1 have been able to hear a
shadow and perceive by ear the passing of a cloud across the sun disk™

3. OPTICAL QUANTUM COMMUNICATION

and use

In this section, we will briefly describe fascinating ideas of quantum
communication. To do so, we first need to understand: What is optical
quantum communication? A quick answer may be given as follows:
When we use quantum mechanical resources to perform a
communication task then it's referred to as quantum communication, and
if the quantum communication scheme is realized with photon (light) we
call it optical quantum communication. This answer leads to a few more
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questions: (i) What is quantum mechanics?, (ii) Why should | -
quantum mechanical resources to perform a communication task?, G
Does it have any advantage over classical communication? There Aty
several interesting features of guantum mechanics that distinguish it fron,
classical mechanics. Let us briefly describe a few of them to initia]]]r
develop a qualitative idea about what quantum mechanics is gy

subsequently wuse that to describe some schemes ol quanmy,

communication.

3.1 Some Features of Quantum Mechanics that Distinguish it frop,

Classical Mechanics

Observables: In our day to day life, we

“Discrete Values of Physical n's three laws — law

can describe almost every phenomenon using Newto e s
of gravity, Coulomb’s law, Faraday’s law. etc. Eag d-w For example
and usually all values of a variable are allowed hﬂr«:--nd you use .
consider that zero of potential energy is set at se i . l;c'ﬂ rest :m:
ladder to reach at a height h, to take rest. As you A h: : ﬂgﬂ ner:g}f i
don't have any kinetic energy, and consequently. 3’"‘:"'_" ::;d i iz the
your potential energy mgh, where m 18 :_.mur rmrl.':fr_. io ahich S
acceleration due to gravity. Here, h is a contnuous = ﬂrlinera}' or your
have any value and as a consequence you car BaAYE £ -al *:ifuatinn we
energy is continuous. In contrast, in a quantum peaHRIER °

see that only certain values of a physical observ.
example, you all know about the Bohr model of ato o prierg B
values of energy are allowed implying that the_ a!llnwﬁ aluT'E s
discrete. The word “quantum™ means discrete. This d{sﬂrcte. n S
allowed values of physical observables is an essential characte

quantum mechanics.

m. where only certain

-Uncertainty Principle: Many of you may have heard about it and
learned that the position in x-direction and momentum px 10 the same
direction cannot be measured simultaneously with arbitrary accuracy.
This iz a particular example of uncertainty principle. In general, for any
classical physical observable there exists an operator in guantum
mechanics, and if the operators of two physical observables do not
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commute2 then we cannot simultaneously measure (with arbitrary
qccuracy) the physical properties associated with these two observables,
: There are many examples, where uncertainty principle is applicable. For

example, We cannot simultaneously measure polarization of a photon in
: both horizontal- vertical and diagonal (+45°, —45%) directions.

-Superposition State and Collapse on Measurement: Further, g
classical syste_m eXisls in a specific state independent of the fact whether
yOu MEASUTeE 1t or not, but a quantum SYSLlem can exist in a superposition
of allowed states and on measurement 1t collapses 1o one of the possible
states. For example, we may consider a single electron atom where there

. are two all
: Bt owed energy states, say ground state and first excited state,

"= WE measure the electron, the electron can be in

state |y) = 'JPJ: | ground state) + [ p_ | excited state), and

the electr i . .

i lh:zll:::;'c fiiﬁ?d cither in the ground state or in the excited state
. W c -

probability of find Ollapse to one of the possible states). The

s :.ng the electron in the ground state is p,. and the
ity for finding the electron in the excited

of a i
Particular measurement is completely

| *No-cloning T ;
¢ et g;m iﬁnrem. This theorem is important for our discussion,
£ INto much technical details, we may state in a lueid form

‘ N quantum state .
: example, consider that cannot be copied (cloned). As an

: - vyou have a quantum state vou can ma
i c;:iﬂ“;ﬂ';ﬁ state if and only if you know p, and ;,. Thus, Futcc::n:'l:‘:
g Fhmmu:'yﬂ:n ::l?n:nf)wn quantum state. As you have seen so many
Bl e nocioe S mn the classical world, you can quickly recognize
| “cloming theorem does not have any classical counterpart.

4. A BIT OF OPTICS

A superposition
0N Mmeasurement

P = .

—

ra

1

state is p . The oulcome
random.

In 13135, Iarr_u:s Clerk Maxwell proposed that light is an electromagnetic
wave”. Specifically, he established that electric and magnetic fields travel

through space with velocity of light and conjectured that light is an
electromagnetic wave. In fact, it is now well known that this

electromagnetic wave may be viewed as synchronized oscillations of
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electric and magnetic field vectors that are vibrating perpendicular
e.ar:h other and to the direction of propagation of energy or wa\rnfnm:
(i.e.. the direction of propagation of light). This is shown in Fig. 4(a)
Now consider that light is coming out of this page vertically (i.e., in a

you draw twg

direction perpendicular to the plane of the paper). Now.

perpendicular lines on this page. Both of these lines are perpendicular to
the light and to each other. Consequently,

f them as that of the electric field and

the direction of propagation of
c field. Well, this

you may consider direction of one o
that of the other one as the direction of the magneti

salisfies Maxwell’s condition. Now, rotale hoth the lines that you have
drawn on the plane of the paper by an angle theta in clock-wise dj.:*gczij;n_
Still the lines will remain perpendicular to each other and to the direction
as both the lines are rotated by the same amount

hem is not changed and the
lar to any line drawn in the

of propagation of light (
we may conclude that

in the same direction, so the angle between t
direction of propagation of light is perpendicu
plane of this paper); 0 can have any value and thus : e
light propagating along a direction perpendicular 10 U‘Hf_ﬂ Pﬂf’e‘r ‘r.'an
consistently described by the electric field vectors oscillaing in ::h_ffﬂrﬂfﬂ
directions in the plane of this paper. In fact, if we know :-Jmt ]lgjth::
propagating along a direction perpendicular to this paper. 1t ol th
sufficient to draw a line on the paper describing clectric ﬁﬂfd as the
perpendicular to that line is unigue we don’t need to show the line afﬂﬂg
which magnetic field is oscillating. Now, consider that as descr
above light is propagating along the direction perpendicular o the papel.

but the electric field vectors (and conseguently magnetic field "'tﬂ‘:mrs'
ng their direction O

too) associated with it are continuously changi :
vibration (but always remaining in the plane of the paper [0 r.ﬂmﬂl_ﬂ
ation of light). Such a light 15

perpendicular to the direction of the propag
called unpolarized and shown as Fig. 4(d). Now, if by some means We
can prepare a light with electric field vectors oscillating in a fixed
direction, as in Figs. 4(a)—(c), the light will be called polarized. Now. if
the electric field vectors associated with the light oscillate along the
horizontal (vertical) direction we call it H (V) polarized light. H and V
polarized lights are shown in Fig. 4(b). Similarly, we consider a situation

in which the electric field vectors of a polarized light oscillates in a
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girection which makes a 45° angle in the clockwise (anti-clockwise)
direction with respect to the vertical, the light is described as +45° or + (
_45° or —) polarized light (see Fig. 4(c)). It is a standard convention to
describe the electric field vector for H (V) polarized light as Ey; = u, (E,
= y,) and to use these vectors as basis vectors which can describe other
P,_-,mrirmiun vectors. For example, we can look at the Fig. 4(c) and write:

Eus= cms; E, + sm—

E, = J_u +J_.u (1)

E = cus[—E)E +5in[—£) ,=]— —J-Lu. £ 5
2) En SRR R R

Mow. using (1) and (2) we can also write:

.EH.=HZ_,|!=E.E..ﬂ_.d-:';|_—I-E.E:_ljw.,I {_3)
and

1
:r= 2 +¢5" T 480 " @

This shows that the choice of basis is not unique, and instead of {u,, u,}
= {En, Ey) one can also choose {E.4s, Es-} as a basis set. These are
traditional classical descriptions of polarized light, but these eguations
will be helpful in providing a quantum descniption of polarization states
of a single photon.
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Figure 4: (a) Propagation of electromagnetic wave in z-direction with
electric (magnetic) field vibrating in x- (y-) direction. (b) Electric feld
vibrations for horizontal and vertical polarization of light denoted here
by H and V respectively. Similarly, (c¢) shows the +45% and -45°
polarizations. (d) Corresponds to unpolarized light with electric field
vectors that do not vibrate in a specific direction.

Polarization is a state of light, and even a single photon can have a
polarization state. However, in case of a single photon we have to use
quantum description. In what follows, we will describe the polarization
state of a photon with horizontal, vertical, +45° and —45° polarizations

as.

|5} = o}, Wi=h), L7 =]+}, =) ==

respectively. Now, in analogy to Egs. (1)—4) we can easily write:
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=gl 5. o =l - )
|-;=:}51n}-:1zl|ﬂ, or, N:ﬁgpﬂ_:‘,‘.ﬁ[w, ©
lﬂ}='}§‘l+}+%5]‘}, or, lHTr::}El/"H:.lE\"\} , (M

51}:55H—3’;51-}. or. \:r)::',‘E]f}—:}E\R}- ®

As these are quantum states, let us now try to understand the physical
meaning of these equations in light of quantum mechanics introduced in
the previous section. To begin with, let us first note that the uncertainty
anciple prohibits simultaneous measurement of a photon using (H, V)
and {+, —} basis sets as the corresponding measurement operators don’t
commute. Now, we may compare Eq. (5) with the quantum state

ly)= Jp_g |groundstate) + [ p_|excited state), and its physical meaning

provided in the previous section in the context of the collapse of a

wpﬂ'_pn:-‘sitinﬂ state on measurement. Clearly, if we measure
polarization state |*) using {H, V) basis (i.e., using a device that

collapses polarization of a photon either 1o a |H) state or to |V) state)

i
then with probability (%} 212 we will obtain a IH } state and with the

same probability we will obtain a |V) state. However, if we measure
polarization state

|#}=]+}) state. Similarly, we can interpret rest of the quantum states.

Finally, if someone gives us a quantum state and tells us that the given
guantum state belongs to the set of quantum states

1_? '} using {+, —} basis we will always obtain a

{l&#). ) 12 1)
we will not be able to clone (copy) the state.
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5. QUANTUM CRYPTOGRAPHY

To begin with we f'lﬂh_t that in cryptographic protocols, it is a conven:
that the communication happens between Alice (sender) -mdﬂm"'"
(receiver). They are the legitimate users, whereas Eve is {:unsidr:lrcd -th
unintended person interested in decrypting the message. A rn::_r,,-,-.-;:!1 -
encrypted with key and il key is secure then the message i% ::ul:um.%:'h!ll
is a well known principle of cryptography and to establish security u[ljl
cryptographic scheme, it is sufficient to show that the key is Hmm:
Consider that Alice and Bob share a key 110101 and Alice has a mg,a,-:mgr_:
100111. Now,. Alice encrypts her message with the key by doing 3
bitwise XOR (&) operation (& operation is a modulo 2 addition, and i

bitwise @ operation the addition would lead to O @ 0=0,1@1=0,0g
ted message sent by Alice will be;

1 =1, 1 0=1). Thus, the encryp
encrypled message = message + key = 100111 & 1 10101 = 010010. Bob
y as encrypted message + key

will be able to decrypt it using the same ke
d message=Alice’s message,

— 010010 & 110101 = 100111 = decrypte :
Eve cannot decrypt the message if she does nol know the key. Thus, our
ared key in a secure

task is simply to develop a scheme for creating a sh

manner. If Alice creates a key and distributes it to Bob in a secure
manner we refer to the scheme as key distribution scheme and if the task
ic achieved using gquantum resources we refer to the scheme as quantum

key distribution (QKI3) scheme.

As indicated in the previous paragraph, cryptography 1s the art of sending
a message in a secret manner so that the unintended persons could
not reveal the content of the message. Since the beginning

different methods have been used for secret communication. However,

we may note that none of the non-quantum (classical) communication

schemes were unconditionally secure. They were secure only under
certain assumption(s). To illustrate this point in a lucid manner, We may
consider the RSA encryption system, which is the base of majority of
secure :,':m_'nmunical'_iﬂn tasks, like online transactions that are perﬁ:lnned
t?da}r_ This public key system is based on the fact that factorization is a
d:_rﬁt:uit problem. It is easy to visualize. Suppose yvou have two large
prime numbers pl and p2 and you multiply them to generate the prﬂduit
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o and ask your friend to find out the factors of p. You can do the
multiplication directly, you can even check an answer given by him
directly, but there does not exist a direct procedure to obtain the factors
of p- For example, if your friend follows a crude method, he has to divide

p by all the prime numbers from 3 to JF sequentially and check

whether a chosen prime number is a factor of p. Clearly, it involves a
Jarge number of steps and thus consumes a considerable amount of time.
This intrinsic difficulty of factorization was used to design the RSA

encryplion system, but there is always a possibility that an eavesdropper

randomly choose a prime number P’ between 3 to J; as his first

attempl and eventually it turned out to be p" = py or p;. In this case,
associated RSA encryption will be broken. There is very less probability
that such a random attempt would succeed, but the probability is not
zero. Thus, security of RSA depends on an assumption that Eve’s
random attempt will not succeed. No such assumption is required in
quantum cryptography, QKD schemes are secure by laws of nature.
Further, if a large quantum computer can be built then the RSA
encryption will be broken as the difficulty of factorization problem will
be considerably reduced. This is because Shor's algorithm (a guantum
algorithm for factorization) will perform the task much faster than its
classical counterparts. There exist several schemes for QKD and other
tasks of quantum communication. In what follows, we will descrnibe a
protocol of QKD which is known as BB84 protocol as it was introduced

by Charles Bennett and Gilles Brassard in 1984. The protocol can be
described as follows.

Step 1: Alice prepares a sequence of 2n photons, such that each photon
is randomly polarized in one of the following polarization states

Q&) ). 1) 1)
Thus, she prepares a random sequence of

). ). 1% )
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Comment: To prepare a truly random sequence one needs a random
number generator. C]ﬂ:risicall}r there does not exist any true random
number generator. To visualize this consider that you are 10ssing a coin,
if vou know the details of applied force, air flow, weight of the coin
density of air. etc.. you can solve corresponding equation of motion am;
predict the outcome. In contrast, quantum mechanically it is possible to
construet a true random number generator. For example, think of a single
photon passing through a 50:50 beam splitter which reflects it with 50%
probability and transmits it with 50% probability. So after passing
through the beam splitter the state of the photon would be

|transmitted )

;‘}Efmﬂected}-hjl.z.

If we now place one detector along the reflected
each incident photon only oné of the detectors
m state of the photon

path and another along

the transmitted path, for
would click indicating the collapse of the quantu
either to the state reflected or to the state transmitted. This collapse of the

nt into one of the possible states is

superposition state on measureme
completely random and the above described 50:50 beam splitter based
optical realization of random number generator is practically realizable
and Id Quantique sells a true random number generator (QUANT. IS)
is used in

based on this principle. This is a very important product as it
inos. Now, consider that

many applications including banking and cas
Alice has a quantum random number generator and according to the

output of that she chooses a polarizer (horizont
which she sends a photon and this is how she creates a random

of -
{12). 17). |7, 1N}

al or diagonal) through
sequence

Step 2: Alice sends her sequence to Bob.

Comment: Please note that as the sequence is random. Eve does not
know which photon is prepared using which basis, and thus, she cannot
measure Fhe polarization states of photon without disturbing it. For
example, if she measures all the photons, half of the time she will c];mse
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wrong basis (wrong polarizer) and leave a detectable trace of her
cavesdropping effort. Further, as Eve does not know which photon is
prepared using which basis, the photons are in unknown states for her,
and consequently she cannot elone them and keep a copy for future use.
However, if the polarization states prepared by Alice are not of single

photons then Eve will be able to keep one photon from each pulse and
use that in future,

Step 3: Bob measures the photons received by him randomly using

(H. V] basis or {5} basis and announces which photon is measured
using which basis,

Comment: Measurement usin
through a polarizin

g basis (H, V} means sending the photon
photon and transm;j

£ beam splitter (which always reflect V-polarized

ts H-polarized photon) and check whether a detector

E:-la?ed along the path of reflection (transmission) clicks and thus
indicates the post measurement (coll

apsed) polarization state of the
photon as vertical

(horizontal). Similarly, you can visualize the physical
meaming of the measurement using -} basis.

Step 4: Alice compares in which cases the basis used by her to prepare
the polarization states

of the photons are the same as the basis used by
Bob to measure them

and asks Bob to keep these cases and discard the
rest of the photons.

Comment: As there are only two basis sets and

they were chosen
randomly,

in half of the cases Alice’s basis used for preparation will be
the same as the basis used by Bob for measuring. Thus n out of 2n

photons will be discarded and we will be left with n photons. Further, as

Eve cannot clone and keep a copy of the photons, she cannot wait until

this step and subsequently measure the photons using the same basis as is
used by Bob.

Step 5: Bob randomly chooses n/l photons among the re:ma.ining_ n
photons and discloses the measurement outcomes for these cases. Alice
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uses these results 1o check: What %6 of Bob's outcomes does nol conncide
with the states prepared by Alice? Thus, Alice measures an error rafe,

Comment: As the same basis is used by Alice and Bob, in the absence
of Lve, Bob's measurement outcomes should coincide perfectly wiath the
states prepared by Alice. Any difference is a manifestation of Eve’s
unwanted activities (eavesdropping ).

Step 6: I no error is found (or the error rate is found to be less than the
tolerable limit), then Alice and Bob understand that there is no Eve and
ns a consequence, the measured guantum states of the remaimimg n/d
photons (for which Bob has not disclosed his measuremeni oulcoines)
must be the same as the stntes in which they were preparcd by Alce
Now, Alice nnd Bob can prepare n key of length n/2 by considering that

states M) n‘nd ‘.-"'} correspond (o bit value O and
stmtes  |P7) and [} correspond to bit value 1,

In ease, trace of Eve is detected, they leave the protocol and restart from
Step 1.,

Onece Alice and Bob succeed to share an unconditionally secure key, they
can use that in future for encryption and decryption. This s how
unconditionally secure quantum communication is done using photons
This excellent optical communication scheme is much developed, and
commercial quantum cryptographic solutions are avatlable in the market
For example, Id Quantique sells commercial products for guantum
cryptographic solutions. Further, it may be interesting to note that QKD
was used to encrypt information about the movements of the soccer
plavers during the soccer world-cup in 2010,

6. TELEPORTATION

Teleportation is a magical scheme of communication. The word

teleportation is derived from science fictions where teleportation s

described as a phenomenon in which an object disappears from one place

(the sender’'s end) and a perfect replica of the object reappears
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somewhere else (a1 the receiver's end), but the object neéver travels
through the imtermediate space. Thus, a letter s not eleporiation as it
travels  through  the  intermediate points  in o space. A fax is not
teleponation, as the page to be faxed remains ot the senders end, Now,
teleportation in the science Dotion sense does not happen in science, but
guantum  mechanics provides  an analogous phenomenon which we
referred o as gquantum teleportation. As we have mentioned that in the
guantum world teleportation happens, but it does ot happen in the sense
of science Nichon, we must st iry o understand what we mean hy
guantum iclepowriation. To do so, we mast clearly note that in quantum
teleportation, the object (Les a photon in our case) s oot eleported,
rather s gquantum stale (e, ;mhulnltnm slate, wuvclunglhr’unc;gy_ elc,,
of the p-hnlc:nn} 19 teleported. As poe onsegquence, the original pht‘rll:h which
was (o be teleported by Alice remains with her, but it becomes
unpolarized (ve., loses all s polarization information), and (uantum
state of another photon which was alrendy with Bob s transformed (o the
guantum state of the teleported photon.

7. CONCLUSIONS

We conclude this chapter here by noting thai optical communication is as
old as the civilization is, but it has not lost its charm and glamour, It's
still exciting and an open held of research, Further, the invention of
newer technigues, like gquantum communication did not Jesd (o evanesce
of the old technigues, like traffic light. The wraffic lights still save a ot of
lives every day. Finally, we Himish this aricle with an optimistic view that
some of the readers will find i interesting l;ﬂnuj.;h tey read more on this
topic. and a few of them will contribute to the future development of the
subject,
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uses these results to check: What %% of Bob's outcomes does not coincide
with the states prepared by Alice? Thus, Alice measures an error rate.

Comment: As the same basis is used by Alice and Bob, in the absence
of Eve, Bob’s measurement outcomes should coincide perfectly with the
states prepared by Alice. Any difference is a manifestation of Eve's
unwanted activities (eavesdropping).

Step 6: 1If no error is found (or the error rate is found to be less than the
telerable limit), then Alice and Bob understand that there is no Eve and
as a consequence, the measured quantum states of the remaining n/2
photons (for which Bob has not disclosed his measurement outcomes)
must be the same as the states in which they were prepared by Alice,
Now. Alice and Bob can prepare a key of length n/2 by considering that

states |#) and |} correspond to bit value 0 and
states [P} and |\} correspond 1o bit value 1.

In case, trace of Eve is detected, they leave the protocol and restart from
Step 1.

Once Alice and Bob succeed to share an unconditionally secure key, they
can use that in future for encryption and decryption. This is how
unconditionally secure quantum communication is done using photons.
This excellent optical communication scheme is much developed, and
commercial quanmum cryptographic solutions are available in the market.
For example. Id Quantique sells commercial products for quantum
cryptographic solutions. Further, it may be interesting to note that QKD
was used to encrypt information about the movements of the soccer
plavers during the soccer world-cup in 2010.

6. TELEPORTATION

Teleportation is a magical scheme of communication. The word
teleportation is derived from science fictions where teleportation is
described as a phenomenon in which an object disappears from one place
(the sender’s end) and a perfect replica of the object reappears
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somewhere else (at the receiver's end), but the object never travels
through the intermediate space. Thus, a letter is not teleportation as i
travels through the intermedinte points in space. A fax is not
tcleportation, as the page to be faxed remains at the senders end. Now,
teleportation in the science fiction sense does not happen in science, but
guantum mechanics provides an analogous phenomenon which we
referred to as quantum teleportatton. As we have mentioned that in the
quantum world teleportation happens, but it does not happen in the sense
of science fiction, we must first ry to understand what we mean by
quantum teleportation. To do so, we must clearly note that in quantum
teleportation, the object (i.e.. a photon in our case) is not teleported,
rather its quantum state (i.e., polarization state, wavelength/energy, etc.,
of the photon) is teleported. As a consequence, the original photon which
was o be teleported by Alice remains with her, but it becomes
unpolarized (i.e., loses all its polanzation information), and quantum
state of another photon which was already with Bob is transformed to the
quantum state of the teleported photon.

7. CONCLUSIONS

We conclude this chapter here by noting that optical communication is as
old as the civilization is, but it has not lost its charm and glamour. It's
still exciting and an open field of research. Further, the invention of
newer techniques, like quantum communication did not lead to evanesce
of the old techniques, like traffic light. The traffic lights still save a lot of
lives every day. Finally, we finish this article with an optimistic view that
some of the readers will find it interesting enough to read more on this
topic, and a few of them will contribute to the future development of the
subject.
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Abstraci= For graphene transport electrons, it was shown that a precise Socusing can be

. Vieved m._ﬁng.nmiﬂg the densities of carriers on either side of the barrier. This can be
ﬁ.,-d 1o turn the electrostatic barrier (or n-p-n junction) into a Veselaga lens jor

e explain such transport in the presence of scalar porential barrier using an

prans. W
e iﬂfﬂﬂ?' with Fabry Perot etalon.

Keywords: Graphene, Fabry Resonances, Transmission coefficient.

INTRODUCTION

Graphene is a one atom thick planar sheet of sp” bonded carbon atoms.
And, for last one decade, graphene has been one of the most intensively
studied materials for researchers. The reasons for these enormous
scientific interests are many fold as this has resulted in rich physies in its
transport [1], electronic [2] and optical [3] properties.

Graphene charge carriers exhibit remarkably high clectron mobility
which is nearly independent of temperature between 10 K and 100 K. It
can sustain current densities six order of magnitude higher than that of
copper, shows record thermal conductivity (greater than 4000 W/mK),
and is impermeable to gases and posses unexpectedly high opacity with
only 2.3% absorption of white light. All these properties are significant
in the design of wvarious graphene-based devices and may lead to
immense technological advances.

In terms of electronic properties, there are several features that make
4 graphene unique and different from that of any other known condensed

182

_—_

2rarrmnd aid Cam Srme



REFERENCES AND SUGGESTED READINGS

[1] Hecht, J., City of light;: The Story of Fiber Optics (Oxford University Press,
New York 1999)

[Z2]Lahanas. M., Ancient greck communication methods,

hip://www . mlahanas. de/Greeks/ Communication.html

[3]1For a simple descrniption of guantum teleportation SCeC
hutp://researcher. watson.ibm.com/ researcher/view_group.php?id=2862
[4]Magnini, P., "Quantum Teleportation™:
hitps:/'www.youtube.com/watch?v=_gmSdC7aQpY

[5]Pathak. A.. Elements of quantium computation and guantum communication,
(CRC Press, Boca Raton, USA 2013), Chapters 7 and 8

[6]Bennett, C.H. and Brassard, G., Quantum cryptography: Public key
distribution and coin tossing. In Proceedings of IEEE International Conference
on Computers, Systems. and Signal Processing, Bangalore, India, pp. 175179
(1984)

[7]Bennett, C.H., Brassard, G., Crépeau, C., Jozsa, R., Peres, A. and Wootters,
W .K.. Teleporting an unknown quantum state via dual elassical and Einstein-
Podolsky-Rosen channels. Phys. Rev. Lett. 70, 1895—1899 (1993)

18]

Srarrmnd aith CamSrmess



T

F

"~

15

UNDERSTANDING ELECTRON TRANSPORT IN
GRAPHENE IN THE PRESENCE OF SCALAR
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used fo hurn the elecirosiatic barrier (or n-p-n junction) inte a Veselage lens for
elecirons. We explain such transport in the presence of scalar potential barrier using an
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INTRODUCTION

Graphene is a one atom thick planar sheet of sp” bonded carbon atoms.
And, for last one decade, graphene has been one of the most intensively
studied materials for researchers. The reasons for these enormous
scientific interests are many fold as this has resulted in rich physics in its
transport [1], electronic [2] and optical [3] properties.

Graphene charge carmiers exhibit remarkably high electron mobility
which is nearly independent of temperature between 10 K and 100 K. It
can sustain current densities six order of magnitude higher than that of
copper, shows record thermal conductivity (greater than 4000 W/mK),
and is impermeable to gases and posses unexpectedly high opacity with
only 2.3% absorption of white light. All these properties are significant
in the design of wvarious graphene-based devices and may lead to
immense technological advances.

In terms of electronic properties, there are several features that make
graphene unique and different from that of any other known condensed
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matter system. One of the most remarkable features is that graphene
electrons near the Fermi level, namely the transport electrons no more

obeys quadratic dispersion law, a typical characteristics of their non-
relativistic nature, but rather obeys a linear dispersion relation at or near

the Fermi surface, an archetypical of the ultra relativistic massless

particles.
Hence they are called massless Dirac fermions. The resulting dispersion

relation is of the form
E = hvpk (1)
where k is the fermi wavevector; such that low energy quasiparticles of
graphene are described by the Dirac-like Hamiltonian [4, 5, 6]
(2)

Ho = vp(d.p)

Where vi= 10°ms"! is the fermi velocity, & = (g ; 0y) and P = (Px ; Py)-
Thus, charge carriers in graphene behave like massless relaulush?
fermions dubbed as massless Dirac fermions with only the velocity ©

light replaced by the fermi velocity. Thus, the behaviour Lﬂ-f lrﬂﬂ_F-F'ﬂ'"r
electrons in graphene is very different from those n ordinary

semiconductors where they have a parabolic dispersion like 2 :lr_‘rn—
relativistic free particle. The wave functions of such electrons are Vo-

component spinors where the upper and lower components ElFﬁﬂE the
amplitude of these electrons in sub lattice A and B. To differentiate them

from the actual spin degrees of freedom they are called pseudospins.

THEORETICAL FORMULATION OF ELECTRON TRANSPORT
IN THE PRESENCE OF SCALAR POTENTIAL BARRIER IN

GRAPHENE
Under this situation as described above, the transport electrons in the
presence of electrostatic scalar potential barrier can be described [7, 8, 9]

using
velo.p)p = (E — V) (3)
Due to the y-invariance of potential barmier we consider the solutions of
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the form ¥(x,¥) = (x)e'™»¥, On substituting this in equation (3), two
coupled equations in y; and i, (in the units of fivy = 1) are obtained as

d
— [E;ik,.] Yoy = (E — V2

The above two off-diagonal equations can be decoupled in terms of ¥,
to give a Schrodinger like equation of the form

dx?
This satisfies exponential solutions, namely 1 ; = exp(+ikyx). The
wave function solutions in the presence of a potential barricr can be
obtained by solving equation (4). These solutions in any region of space
can be written in terms of linear combination of forward and backward

propagating plane waves such that

dz
[—--—‘ + kﬁ} Y2 = (E—V)*Yy (4)

elbxX 4 pre—ikxX y =~ —d
Y = ael®x* 4 bhe~19x*, —d<x<d (3)
te!kxX v Sed
S(EIH,:-: + I __ I.E.—Ik,.-x = t-#)' % = —d
Pz =15 (ael@XH0 _ he-laux—I0) 4 < x < d (6)

s(telxx+16), x> d
where kp = 2m/A is the Fermi wavevector, k, =k, cos¢ and
k. =krcos¢ are the wave vector components outside the barrier,
g, -—-*J(_E-F:]: —k;, O= tan'lfﬁc_r /‘i";] is the refraction angle,
s=sgn(E) and 5 =sgn(E—V)

By taking into account the continuity of wave-function components I,
and g, at the boundaries of the barrier the transmission coefficient is
obtained as

ik, D
2s5 e cos ¢ cos & N (7)

] = e a—
53 [e7P cos(p+ B) + e cos(p— ) |- 2ising, D
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Here D = 2d is the width of the barrier.

Clearlyg, D =nmx, n=0zx112. .. corresponds to the resonance

condition at which the barrier transmission is unity. This corresponds tg
usual resonant tunnelling through a potential barrier and occurs for non.
relativistic electron as well. However remarkably, the above expression
also shows that barrier always remains transparent for normally incident
carriers, i.e. T =t*t= | when ¢ = 0. This is clearly depicted in fig.1 and

2.

T pe—_t em swmghe, &
o i W= iilmaY, 0= 00 s
20 LEH
oE e
0k h“‘
4, 30
s -
(Y -~ !

20 e
= X
240 T B

Figure 1: Plot of Tmnsmisttance Vi incidence angle =phi when charge camers are
incident at fermi energy EF = 50meV and at a barmier of width D {a) at V = 100meV and
D= 100nm (b) at V = 100meV and D = 250nm
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E(meaV)

Figure 2: 3D plot of Transmittance Vs incidence angle with varying height of scalas
potential barmier when charge carmmers are incident at fermui energy BEF = 50meV and ot a
bamier of width D = 50nm. Here the color bar represents transtmttance

ANALOGY WITH FABRY PEROT ETALON

Importantly, the above trunsmission problem can be analysed in terms of
Fabry Perot etalon [9]. Below we revisit the analysis of potential barrier
as a Fabry Perot (FP) interferometer.

The two edges of the square potential barrier act as the two interfaces of
FP interferometer 3. As an electron wave is incident on the potential

bammer at an angle ¢, it splits into the transmitted wave and reflected
wave at the left edge (x = -d).

Figure 3: Electron transmitting through a potential barrier: Analogy with Fabry Perot
mterferometer
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| The transmitted wave propagate further to suffer another reflection
(transmission) at the right edge (x = +d). In this way it gets multiply
reflected between the two edges of the barrier. The difference in the
optical paths between the transmitted wave t;, and t: which suffer
consecutive reflections at the right interface is given as

dL=2(1—E)(BE+CD}— BP

v
= (1 " E) (mm — 2Dtan® sing

vy 2D 2D "
= - - - g
(] .E') (r_'ﬂsﬂ cos8 (1 E) A

V
using singy = (I - E) sind

s

e o

vV
= (1 - E) 2D cosé
This means that the net phase difference between t, and t; is:

8= kyAL

(s -Eyan o

F = ED( Fon ) cos@
= 2q.D

Here we introduce r and t to be reflection and transmission coefficient for

the potential step outside the barrier, and r’ and t" the corresponding
| coefficients for inside the barrier. Then, in analogy with the optical
' waves, net transmission through the barrier is obtained as:

teor = tt + ttT2%e' 4 trr2(n-lgln-1)5
= tt/[1 —rZ2e'¥)

Then, the total transmission probability 7= ¢; .t is

-1 [1 Es ( - ‘ )sm?wz] )
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Thus we can show that the reflection and transmission coefficients
r, 7, t and t' can be obtained by matching the wave function at the
interface of the potential step.

¥ et S(E‘ik-‘“x*w’ — TE_”'”‘:_M)'

tleldxX
v |

at x>0 o {5’ 'f'(ﬂ'm’f""""m}
Matching conditions at x = 0 gives

2cosg
1-5'/5cos(p—0)
1+s'/scos(p—0) (9)

tzt'=

r:rl=

Substituting (9) in (8) we obtain the total transmission probabilit 2

single barrier [7] : s
cos® 8 cos? ¢

(cos q.D cos B cos )2 + sin?q,D(1 — 55" sin 8 sin ¢h)?

Clearly the transmission resonances which are also the Fabry perot

resonances occur at gD = nm. The energies at which these resonances
occur are obtained as:

T =

E =V & hvy[n?n?/D? + k2)"/? (10)

Also T is equal to 1 at normal incidence ¢ = 0. Thus clearly the above
two analysis have one to one correspondence.

CONCLUSION

We have shown that transmission resonances in the electron transport
through electrostatic potential barrier in graphene can be understood in
terms of an analogy with Fabry Perot resonances. This analogy can
partially be attributed to the fact that equation describing Dirac like
charge carriers in graphene and the Maxwell equations are both linear
wave equations.
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Morcover. this analogy

of graphene €
barriers, super

[
21
[31
[4)
[5]
[6]
[7]

(9]

e — T “—————

enables one to understand the transpon
lectrons in the presence of single and dﬂub]cpr“p“ﬂieﬁ
lattice structures and disordered systems as wel| Otenig,
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CELESTIA: THROUGH THE EYES OF A TELESCOPE
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Abstract: This paper ix a report on a research project carrvied out by the undergradiare
students of second year B Sc. Physics Honowurs. This praject has beon initiate to promote
asfronom) ﬂ.ﬂlﬂf night sky gazing among the students. Not anlv this, it will help them
imbibe qll'-ﬂ'fh’lf'l aff-'ff feam work, fundamentals of research work and fund management
‘F:-‘."'ﬂ phase of this project has already been caompleted in April. This .Jr.r.Fm_-.-;_- CoRsivted -I:J:I"
J':rer:arnr.? work regarding the telescope construction, necessary calenlations and
collimation. The second phase consisis of the ficld work, ic. the construction itself.

Funding for the same has already bee i : i :
month of May, this year. > n received. The field work will be carried out in the

Keywords: Telescope, Dobsonian.

INTRODUCTION

Stars, our beautiful moon and oh! the comets, these are indeed in every
femze of the word, heavenly bodies! T am awestruck, when after a hefiy
da‘.ﬂ}' _schedule; 1 return back home, sit down in my balcony in the
midnight and watch the tiny dots light up the dark sky. Physics in this
context has always come to my rescue for a better eXperience.

TE"’“‘}PE!‘ Indeed this instrument gives us the best vision aid when it
comes to mght sky gazing and observing the extra-terrestrial objects. The
word telescope was derived from the ancient Greek word teleskopein,
where “tele™ means “far” and “skopein™ means “to look or see”. This
Wﬂl‘ﬂ_ was coined in 1611 by the Greek Mathematician Giovanni
Demisiani[1]. There are many types of telescopes. The one that is cheap
In cost and best for amateurs is the Dobsonian telescope. A Dobsonian
telescope is a Newtonian telescope with an alt-azimuth mount. This
design of the telescope was popularized by Sir John Dobson and thereby
got its name ‘Dobsonian’. The design is such that its components are
easily available. It is a portable, low-cost telescope optimized for visually
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observing faint deep sky objects such as stars, nebulaec, moon surface,
palaxies, etc. We often refer it as a “light-bucket” operating at low
magnifications, consequently putting it under the category of amateur
telescopes.

This Newtonian-type reflector telescope got a major make-over by Sir
John Dobson; an eager member of the sidewalk astronomy community,
He even termed the telescope as “sidewalk telescope™. The sole purpose
of this design was to bring visual observing of astronomical objects lo
the masses[2,3].Having known a bit about the Dobsonian telescope we
will further discuss about the main purpose of conducting this project of
making an eight inch Dobsonian telescope with the students of B.Sc.

Physics Honours 2™ year, Kalindi College.

Figure 1: A small 4" Dobsonian telescope(without an alt-azimuth mount):
http://stellafane.org/tm/dob/

The majors of this project include the promeotion of astronomy and
building of astronomical instruments by the young minds of tomorrow.
The objectives of this project can be described by the three Cs 1.c.
Concept., Construction and Costing. Through this project the students
will learn about the concepts involved in the construction of a telescope.
Consequently after the tentative research work they will head towards the
field work for the construction of the same. While doing so they will
apply their conceptual knowledge and numerical skills to build the
191
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telescope. Simultaneously, they will learn how to manage the budgetary
involved in the field work of a Dobsonian telescope’s construction.

CONCEPT

This telescope deals in observing dim objects, so the large objective
mirrors are used to gather large amounts of light. The concept behind the
working of .lhis telescope is that of a Newtonian telescope. Its main
component 1s the primary mirror, which creates an image at the focal

plane, Lighl_ after hitting the primary mirror are redirected to the
secondary mirror and then to the eyepicce [4, 5].

B

Ineoming bight

Flat secondary mirmr Fronk view
Secondary haldsr and spider

Figure 2: Working of Dobsonian telescope: hutp:fwww jb.man ac uk[6]

RELATED FORMULAE

HEH: 2 1;'13“-" 'l::}l;mi and formulas that one needs to know before
tarted wi the construction. An eight i - i
telescope means that ght inch-f/6 Dobsonian

the diameter of the primary mirror is eight inches
and the f-number or the focal ratio is 6 (f~N. is the ratio of the focal

length of the parabolic primary mirror to the diameter of the effective
a!_]E”"-ll'EZN =4ﬂfa = 6). This f-ratio also helps us to determine the
l:hamet::r_ of our sonotube (sonotube is a thick compressed paper tube),
1ni'lu_-'li'u::nsc diameter is 2 inches more than the diameter of the primary mirror
(i.e. 10™). Further, we need to know about the magnification which is
equal to the ratio of the focal length of the telescope to the focal length of

eyepiece (in this case it will be m = 1:::m = 71.72). One of the most

important calculations is that of the minor axis of the diagonal mirror (d).
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the outer diameter of the telescope tube. Other calculations of the mﬂnﬂ
majorly depend on the width of the plywood material and tube material

used. The estimated calculations of the mount of the 8 telescope on
plywood are shown in the images below:

[ llmrﬂ‘lhﬂl arvd Beaodm Boandy)
ALL ampre derermions  Paris ©

e e——

10-% "

L i Amr 18- f2- a4 0
Tomet A Pt O ‘l
LS By F‘ - Pt et &
oo od vovat|  veisr VEREE-) A
Port Al Pt " M X
WL Py 1 15 15X TS
10 1 1 oy =
4" EETHA b'l-:rh r-n:c L
g a1 14-1 7
E¥TRA
i S il 5 1 &
L
-
ExTREAl 0.1 Pt Pt
o H;:wr § -1
1 T THRA b T 15 -
n-

Figure 5: Plywood cut of an alt-azimuth mount for an &7 Dobsonian 9]

MAKING OF AN EIGHT INCH DOBSONIAN TELESCOPE

For the making of an eight inch Dobsonian telescope choosing the
correct matenial with the right dimensions is necessary. Remember 1o
check the related calculations twice before you get started with the field

194

Srarrud afdy G S v



This is given by a short formula: d = fi + I[ﬂ%‘ﬁ] * Lde, where fi is i,

amount of fully illuminated field

. diamecterefevepleceinfietd
(fi = feyep fi88 573
Faecallengthoerelescope

D is the diameter of the primary mirror, F is the focal length, Lde is the
distance between the diagonal and the field stop of the evepiece. For exiy
pupil size the focal length of the evepicce has to be divided with the f.
ratio. Another important jargon is the alt-azimuth mount [2. 3 and 7].

Alt-azimuth mount is basically used as it reduces the size, weight and
total cost of the telescope, keeping the eye-piece in an easy lo access
position. It also adds to simplicity and portability. As the weight is
distributed over large area, therefore it can move smoothly with sli ghtest
of pressure without causing any backlash. Rotation about the side pivot is
“Elevation™ and rotation about the base is “Azimuth™ [4, 8].

e

A L e

o
g | -
i :

L Y j
J:H””'-.'-'; = L -’-QL_ )‘ II..J‘
-r-. .-l. .-.. Qe [~ - ]

2

Figure 3: alt-azimuth; www.astronomyasylum.com

The alt-azimuth mount consists of three major parts. One is the alrjludﬂ
bearing (or cradle), the rocker box and the base assembly. The altitude

bearing is the above most part of the mount which holds the telescope
tube and provides elevation. The rocker box is the vital portion of the
mount. It supports the altitude bearing on the top and the base assembly

from the bottom. The altitude bearing’s diameter is of about 1.2to 1.8
times the outer diameter of the tube of our telescope. The width of the
rocker box is of about as the diameter of the tube cradle or 1.2 times of
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the outer diameter of the telescope tube. Other calculations of the mount
majorly depend on the width of the plywood material and tube material

used. The estimated calculations of the mount of the 8" telescope on
plywood are shown in the images below:

-Shda Bearings (parts )
e Boosrds (Parts B)
Taligate (part E)
i colmaten
Eilis)

rnn.uumhm Slde, and Dolom Boanda)
ALL same menskons - Parts C

Figure 4. Dobsonian layout
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Figure 5: Plywood cut of an alt-azimuth mount for an 8" Dobsonian[9]

MAKING OF AN EIGHT INCH DOBSONIAN TELESCOPE

For the making of an eight inch Dobsonian telescope choosing the
correct matenal with the right dimensions is necessary. Remember to
check the related calculations twice before you get started with the field
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assembly in the tube. Next we must adjust the secondary mirror so that it
is nearly centred in the view. This is final step and is termed as the
collimation of the telescope.

Collimation Procedure(3, 6, 8]

Collimation is simply a process where you align your telescope’s mirror
so that they work in accordance with each other to provide a properly

focused light in your eyepiece. This greatly improves the quality of your
image.

For this jn’l:- we might probably require either a collimation laser device
or we m::ght simply make a collimating tool of our own. For making a
cnilm{at{ng tool of our own we can punch a small pinhole in a canister
tube {1_t is a tube in which photography reels are kept) of about 2mm to
5m1_n in diameter in the exact centre. Then cut off the bottom of the
canister tube. Choose a canister tube of such a diameter so that it easily
fits into the focus tube and then acts as a peep hole. We can now term
this canister tube as the collimation cap. You will definitely need a friend
to help you with the task of collimation. [11,12]

The first major step is to align the secondary mirror, this involves the
following steps:
° h-'Irark the centre of the primary mirror with a sticky-ring (a black spot

stlcl.ker normally available in the market).

Pmnt t?m telescope at a lit wall, and insert the collimation cap so that
it fits in thi.? focuser of the eyepiece. Look through the collimation
cap, and twist the focus knob until the reflecting image of the focuser
is out of view.

* Now adjust the three bolts on the top of the secondary mirror with an

a"-\llen_ key such that all the three mirror clips of the primary mirror
are visible through the peephole.

The second major step in collimation is to align the primary mirror,
which can be done by following the given steps:

* Loosen the three screws of secondary mirror by a few turns.

e Run your hand in front of the telescope to see its reflected image
through the peephole.
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work. Li:sted_h:]nw are the necessary materials, budgetary, methodology
and collimation method that we need to know while constructing the

telescope.

Material Regquired

The basic requirements for building an eight inch (f/6) Dobsonian
telescope are: Parabolic primary mirror of eight inch in diameter, /6 (i.e,
48" in focal length), a 50mm minor axis elliptical secondary flat
diagonal mirror, sonotube of 10™ in diameter, a wide field 17mm focal
length eyepiece, Ramsden eyepicce of 25mm focal length, rack and
pinion focuser for eyepiece, a four wane diagonal mount with adjustable
screws, set of trunnions for mounting the OTA(Optical Tube Assembly)
on to the Dobsonian stand. Some related tools would include hammer,
nails, jigsaw, tape measure, levelling device, crescent wrench, screw

drivers [10].

Budgerary

The budgetary for making an eight inch Do
between rupees 21,000 to 25,000. The major costing wou

materials listed above.

Methodology involved(2, Sand 8]
s to choose the appropriate material

The first thing to keep in head 1 : )
corresponding to the correct dimensions. The calculat_mns involved myst
be done very carefully. Do remember that our motto 1s (o measure twice

assembly has been done the

and cut once. After the primary mirror cell :
an be carried out. Setting up the

setting of the secondary mirror c ng
part so one needs to be vigilant. The

secondary mirror is the most crucial :
primary Mmirror such

secondary mirror is placed at a distance from the
image is seen clearly through the

that the image of any of the distant

focuser. The position is checked before installing them in the tube
because there are chances of even a little error in the manufacturing focal
length of the mirrors. And here even an error of very smaller distance
will be multiplied a greater number of times in the final image of the
celestial body.Afier the focuser has been mounted and before we drill
holes for our secondary mirror assembly, we must adjust and mount the
secondary mirror assembly. One must check that the secondary mirror
looks directly at the primary mirror. It is highly recommended that we
perform this adjustment before we mount the primary mirror cell
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assembly in the tube. Next we must adjust the secondary mirror so that it

is nearly centred in the view. This is final step and is termed as the
collimation of the telescope.

Cellimation Procedure(3, 6, 8]

Collimation is simply a process where you align your telescope’s mirror
so that they work in accordance with each other to provide a properly

focused light in your eyepiece. This greatly improves the quality of your
image.

For this job we might probably require either a collimation laser device
or we might simply make a collimating tool of our own. For making a
collimating tool of our own we can punch a small pinhole in a canister
tube (it is a tube in which photography reels are kept) of about 2mm to
5mm in diameter in the exact centre. Then cut off the bottom of the
canister tube. Choose a canister tube of such a diameter so that it easily
fits into the focus tube and then acts as a pecp hole. We can now term
this canister tube as the collimation cap. You will definitely need a friend
fo help you with the task of collimation. [11, 12]

The first major ste

P is to align the secondary mirror, this involves the
following steps:

® Mark the centre of the primary mirror with a sticky

sticker normally available in the market).

Point the telescope at a lit
it fits

-ring (a black spot

| wall, and insert the collimation cap so that
in the focuser of the eyepiece. Look through the collimation

cap, and twist the focus knob until the reflecting image of the focuser
15 out of view.

Now adjust the three bolts on the top of the secondary mirror with an
Allen key such that all the three mirror clips of the primary mirror
are visible through the peephole.

The second major step in collimation is to align the primary mirror,
which can be done by following the given steps:

e Loosen the three screws of secondary mirror by a few tums.

* Run your hand in front of the telescope to see its reflected image
through the peephole.
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e Tilt the secondary mirror until you are able to see the entire primary
mirror in the secondary mirror. Now go back and make sure that the
secondary mirror is still centred beneath the focus tube.

e [f it is not then adjust the primary so that it is centred on the
secondary mirror.

e This step is important. Point the centre of the primary mirror with the
centre of the secondary mirror.

e Once the above step is done, shine a flashlight or a laser (of less
intensity) over the pecphole. The reflected light can now be scen at
the centre of the primary mirror.

This is how we collimate our telescope by adjusting the FE_ff"I-;’“-"
regarding collimation are available on the internet and ™Y ou lube
other references which have been consulted are [13-15].

Videos
. Some

UPCOMING EVENTS THAT CAN BE FOLLOWED
The upcoming events [3, 8, 9, and 12] for 2016 that can be fol

May 9 there will be a rare transit of mercury around th

lowed are:

c Sumn.

-

. May 14 is the International Astronomy Day.

. September Iwill be the annular solar eclipse,

. October 16 we can sight one of the super moons.
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Abstract: The heart wave of light wave communication system is the optical fiber, which
el with .-'u_-f.'r.ur'r.rrur.frm A we

acts as the transmission channel carrving the light beam loa
know that the “live " fibers are deploved under the cealearth, where they may experience
c h the recetved signal

pressure which fnrreduces the apfical power fass, due o whic .
strenoth gets reduced. The power loss iy termed asx nticrebernding loxs i e opie el filer,
if the bend diameter is of the order af fiber diameter, In rhix werk, we experimentally
studied the microhending losses in aptical fibers of different core sizes by empiaving I.Hf
different microbenders at the wavelength 633 nm. how good agrecment with

The resulis s R
thearetical predictions that microbending losses are higher far (1) fibers of dear e } ’;‘ ”:I
and (i) smaller pitch af microbender. We believe that the study wilf faeip

: " v : 3 \ Ther s
understanding and eliminating sources of microbending losses and using oF thierd L€

2 FETINOr.

Keywords: Gptical fiber, Microbending losses.

INTRODUCTION

The advancement in semiconductor LASER and LE
revolutionized the fiber optic industry. The optical signal
from the optical fibers in the form of light pulses being emitted from
Laser or LED. These optical fibers have ultra high capacity of data
transmission and processing over very large distances ~ 1000 km ["_-"]~
At present the optical fiber cables are running around the earth, being
installed in the oceans and seas. The “live” fibers find special
applications in monitoring the conditions, e.g. within the submarines,
wings of airplanes, wind turbines, bridges. large dams, oil wells and
pipelines. Now a days, buildings are constructed with integrated fiber-
optic sensors, called “smart structures”; they allow one to monitor the
internal conditions of the structure subject to aging phenomena.
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vibrations, etc. In short, the fibers are deployed in th}: hnml} environment,
where they are subjected to various stresses, ‘:‘-’h'lflih might Lufﬁ:c_l the
transmission through the fiber resulting in distortion in l;ht:1 optical signal,
In general, lateral stress may be caused by the pressure induced due to
manufacturing or installation faults. Moreover, it can ajim be generated
by temperature induced dimensional changes in u_:nblmg materials. In
particular, this lateral stress along the length of fiber, is known as
microbending loss, if the bend diameter is of the order of fiber diameter
3]

Therefore, in this work we study the fi

towards pressure sensor subject to microbends.A fiber optic pressure

sensor is a device that uses optical fiber as sensing element for pressure.
In optical fiber pressure sensor

light is supplied to one end and detected
at the other end, in terms of modulated intensity, Microbends are
introduced in  fiber using  deformer  clements, known as
microbenders.When an external pressure 1s applied on optical fiber
perpendicular to its axis it causes higher modes to radiate out of fiber
core through eore

; cladding interface which results in modulation
amplitude of trans

in
mitted light.In this paper, we experimentally present
the microbendinglosses in optical

: fibers of different core sizes by
employing two different microbenders al the wavelength 633 nm, The
results show good agreement with theoretical predictions  that
microbending losses are higher for (i) fibers of larger radius and (ii)
smaller pitch of microbender. We believe that the study will help in
understanding and eliminating sources of microbending losses and using
optical fiber as a sensor.

ber optics as an application

EXPERIMENTAL SETUP

Figure 1, illustrates the schematic of the experimental setup to study the
microbending loss in the optical fiber. The light from a He-Ne laser at
wavelength 633 nm is launched into the one end of the fiber and detected
at the other end. In between, the fiber is subjected to a micm!}&nder of
pitch 2D, which has a periodic deformer element. When a portion of the
fiber is sandwiched between the microbender, fiber underpoes periodic
deformation in the form of mi-:rﬂhf:nd§ [4]. T.ht re:sullant mechanlmal
deformation is perpendicular to its axis, causing hag!mr-lnrdg guided
modes to radiate out of the fibers core through the cladding interface.
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Figure 1: Schematic of the experimental setup of the fiber optic pressure sensor

It is to be mentioned that microbender introduces the microbends which
in turn modulates the intensity of transmitted light at theoutput endof the
fiber. It is well known that the loss of guided power by radiation at the

bend is given by [5]:
2
Loss =C (%)

where ‘a’ represents the radius of core, ‘R’ I :

bend. and C is a constant. Thus, for a given fiber, the pressure applied to

the bend radius, which is given by

o*+Db%) (2)
Zy

(1)

s the radius of curvature of

R =

ent of microbender element and 20D is the

i isplacem
where, y is the displace oints(pitch), as shown

distance between microbender elements contact p
in Fig. 2.

R-=y

— I — e
Figure 2: Geometry of the microbend

RESULTS AND DISCUSSION
Figure 3- 4, illustrates the variation of transmitted intensity through a

microbend modulated fiber optic sensor with respect to applied weight
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shown as dashed curve) and microbender 2 (pitch =0.96cm, shown as
solid curve). The chosen fiber is of core diameter 250 pm and 750 pm in
fig. 3 and fig. 4 respectively. In both the figures, as expected, the
intensity decreases parabolically with increasing weight. Also the
intensity is more for microbenderl, which has larger pitch as compared
to the microbender2. The reason attributed to the fact that larger the pitch
is, larger is the radius of curvature R (Eg. 2), which results in decrease in

transmission loss , hence we observe more intensity in the case of
microbenderl.

Further, fig. 5 and 6, illustrates the variation of normalized intensity with
respect to weight applied at microbender 1 and microbender 2, for two
fibers; fiber 1 of core diameter 250 pm (dashed curve) and fiber 2 of core
diameter 750 pm (solid curve). In both the figures, it is observed that the
transmitted intensity falls off parabolically with respect to applied
weight. Moreover, fiber 1, which is of lesser diameter as compared to

fiber 2, exhibits larger intensity. These findings can be easily understood
from Eq. (1).

“.._  microbender 1
-3 ™~
e "\l
iy
£ 05 ht*-..
E ! microbender 2 .,
= '. 3
|
0.25 \
: \
I *L
I - = ' JEs - —et
ob— —— _‘I'ﬂ;'.'.';ﬂ 1500 2000 2500
0 o welght (gm)

. : i ith respect to weight applied at
; o oo of normalized intensity Wi :
Figure 3: :m-:ﬂzt;:_;hﬂd curve) and microbender 2 (solid curve), for fiber 1 of

core diameter 250 pm. 202
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Figure 4: Variation of normalized intensity with respect to weight applied at
microbender 1 {dashed curve) and microbender 2 (solid curve), for fiber 2 of core
diameter 750 pm.

% 500 1000 1500 2000
Welight (gm)
Figure 5: Variation of normalized intensity with respect to weight applied at
microbender 1 for two fibers; fiber | of core diameter 250 um (dashed curve) and fiber 2
of core diameter 750 um (solid curve)
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%  so0 1000 1500 2000 2500
Welght (gm)
Figure 6: Variation of normalized intensity with respect to weight applied at

microbender 2 for two fibers; fiber 1of core diameter 250 pm (dashed curve) and fiber 2
of core diameter 750 pm (solid curve).

In short, the results show good agreement with the theoretical predictions

of microbending losses. The finding show that microbending losses are
higher for

(i) fibers of larger radius
(11) smaller pitch of microbender.

CONCLUSION

In this paper, we study the optical fiber pressure sensor. The variation of
transmitted intensity is studied for two different microbenders and fibers.
We believe that the study will help in understanding and eliminating
sources of microbending losses and using optical fiber as a sensor.
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CHARACTERISTICS

Pushpa Bindal, Triranjita Srivastava, Sujata®, Anju*,
DikshaTandon*.

Department of Physics, Kalindi College,

*B.Sc. (H) Physics III™ year (equal contribution), Kalindi College.
Email: pushpabindal@rediffmail.com, triranjitai@gmail.com

Abstract: The refractive index praofile of the optical fiber is one of the vital parameters in
determining lis propagation characteristics. In this work, we experimentally emplaved
near field scanning fechnique to obtain the refractive index profile of a givenmultimode
optical fibers. It has been observed that the obtained results are in good agreement with
the given specifications af oprical fiber. In this work we also present a comprehensive
study of the propagation characteristics of aptical fibkers, including V- b curmve andthe
variation of modal field distribution of first few LP,_modes with normalized frequency. 2-
D and 3-D modal ficld distributions are obtained by solving scalar wave equations. We

believe that the present sindy will enhance the understanding af the electromagnetic wave
propagation through the optical fibers.

Keywords: Optical fiber, Refractive index prafile, Near field scanning.

INTRODUCTION

From the edge of TV cable to large communication system, optical fibers
play an important role in transmitting information. The increasing
demand of faster and huge data transportation, networking and
processing has been achieved only due to very low transmission loss
(~0.2 dB/km) in optical fibers [1, 2]. Optical fibers have found
applications in data storing equipment, telecommunication, medical use,
oil and gas industries, military, transport and also as decorative
material.Since few decades, there has been a phenomenal growth in fiber
optic industry, which led to an emergence of other applications of fiber
optics, such as: wvariety of fiber optic sensors, mn-line guided wave
components (polarizers, directional couplers, fiber gratings, fiber
206
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amplifiers, optical switches, ete.), optical signal processing, ctc [3]. In
addition to its tremendous technological importance, fiber optics also
provides us with an excellent opportunity to demonstrate and elucidate a
large number of physical concepts.

In this paper, we study the propagation of electromagnetic wave throu
the optical fiber. The universal F~b curves arec obtained for first few
LP;.modes. We also present the 3-D modal field distribution of various
modes. along with their 2-D surface plots. Morcover. the spread of modal
field is also studied for different V-values. It is to be mentioned that the
propagation characteristics of optical fibers are almost completely
determuned by the refractive index profile of the fiber. Therefore, in this
work we experimentally employved near field scanning technique [4] to
determine the refractive index profile of the given multimode optical
fiber. It has been observed that the obtained results are in good
agreement with the given specifications of optical fiber.

THEORY

The optical fiber (cross section shown in Fig. 1) is characterized by the
following refractive index profile:

{m O<r<a
n(ry>= (1)

M, r=a

Cladding

Figure 1: Schematic diagram of cross — section of optical fiber
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where a is the core radius, n;, and n;are the refractive indices of core and
¢ladding regions respectively. The modal field pattern in each region, can
be obtained by solving the following wave equation [1, 21,

oy
VI =, 2
Wi (2)

where, y is the modal field. In cylindrical coordinate system we get the
golution:

ieot=0Fx I
W, 4ey = R()e"7 ‘{?;E ;ﬁ; } @)

Qubstituting in the equation:

.
I TS A VO

where kg = 2n/A; free space wave vector, £ is the propagation constant.

Now substituting, UJ = ad{kﬁnf —ﬁz-) and W =a\l[{_;5‘2 —kon3 )in Eq.
(4), we get:

3 2

- c;_fﬂ.jf{[%) &F}R{r}zn O 6 5D
3 2

AT AR [E] +1* |[RGY=0 r>a (5b)
dr dr a

The solution of above equation is well known in terms of Bessel function
as given below:

A Ur\[cos(Ig)] |
7, J*( a ){sin{hgﬁ}}’ r=4a
wir,g)=4 '

A K,(E WS(M}}_

v

(6)

: r=a
K, (W) a )|sin(/¢)
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We define the normalized frequency 7 and normalized propagation

B
27 2 2 .-ﬂ:_i- —
cnnstaanaS:I’ﬁ—aJ{nf-—n13)=\,U + W b=—0—o,
Ay =y
where n, < £ < n,
i}
Now, applving the boundary conditions at the interface » = a, we obtain

the following eigenvalue equation in terms of ¥ and b:

J 7 ¢ ] K b B
vJja—s [FJ(I—.!:}] Fﬁﬁ%v_ﬁ} /=0

(7a)

TP = LB
SRRy Ty R {Eif“]) =]

(7b)

The solution of the above equation gives the complete propagation
characteristics of the optical fibers.

In this work we also employed the near field scanning technique
to determine the refractive index profile of the optical fiber. The
experimental setup is shown in Fig. 2, in which light from tungsten
halogen lamp is launched into the optical fiber with the help of 20X
microscopic objective. The output from fiber is measured by a photo-
detector.

Microscope 20X Microscope 40X

| |I|:,:\= - -—-—t:f::: Aot
7| N

Tungs=ten chuclks

halogen lamp IFn-w-r meter |

Figure 2: Experimental Sctup to determine the refractive index profile of an optical fiber
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The analysis of power emitted by an incoherent source and launched into
multimode optical fiber yields [4]:

P(r) _ nr)=ng
P Mem—Tg {E}

Where P(r) and n(r) denote the near field intensity and the refractive
index profile measured at a distance rfrom the center of the core and
[Pn = P(r = 0)] is the maximum power at the center of the core, n,,
andn, are the refractive index at the center of the core and cladding
respectively.

For small refractive index differences,

P(r) n(r}-nz
Py T =Tg [g]
The refractive index variation for multimode fibers are known to follow
[11:
o\ qql/2
n(r) = ""‘{1_2"1(?-) ] L (10)
N[l — 24112 = p, T =a

Where 4 is the relative core-cladding differenceA= “’;_“1 = ﬂ'" ~el, q
Ny

is the index exponent which defines the shape of the core refractwe index

profile. For example,g = 1 corresponds to a triangular core RIP and

q = cocorresponds to step index fiber. Solving above equations we get:
o G R o
=) amn
Or
log[1 — ﬁ] = qlog (%) (12)
Hence a log-log plot of [1 — P(r)/P(0) ] against (r/a)would result in a
straight line of slope g and hence gives the shape of the profile.

RESULTS AND DISCUSSION

We first present the propagation characteristics of optical fiber. Figure 3
illustrates the wvanation of normalized propagation constant b with
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respect to normalized frequency ¥ for six lowest order LP;, modes. It is
observed that with increasing F-value, the comesponding b-values
increase for each mode. indicating that the modal power within the core

region gets more confined. Higher the b-value, higher is the confinement
[1]. It is to be mentioned here, that the fundamental mode has no cutoff

V-value, however the higher order modes have finite cutoff. The cutoff
V-value for LFP;, and LF; mode 1s 2.4048 and 3.8317, respectively,
which wvarnies for diffcrent modes, depending on the zeros of Bessel
function. This means that for 0<}"<2.4048, the optical fiber supports only
single mode, i.e. LFP;,, hence widely known as single mode fiber. On the
other hand for F=2.4048, the optical fiber supports a large number of
modes and therefore known as multimode fiber.

0rs

025

% 1 2 3 4 5 g T B I

Figure 3: Variation of normalized propagation constant & with respect to normalized
frequency V.

Moreover, the b-value for the fundamental mode (LPg;) mode is highest,
indicating strong modal field confinement within the core of the optical
fiber, as compared to the other modes (shown later in Fig. 6).

In order to understand the behavior of the wvarious modes, Fig. 4
illustrates the 3-D electric field distribution of four lowest order modes,
LPy,.. LP,,, LP; and LPg;. The corresponding surface plots are shown in
Fig. 5, which are important for the nomenclature of the LP,, mode (2/ is
number of zeros in the azimuthal direction and (m-1) is number of zeros
in radial directions). Hence for fundamental mode, /=0, as it has no zero
crossing within the fiber core. It can be seen that the LPy and LPy
exhibit zero and one crossing respectively, along the radial direction,
resulting in m = 1 and m =2 respectively. A similar analysis is done for

other modes.
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Figure 4: Electric field distribution of {a) LPg mode (b)LPy mode (c)LP;; mode (d)LP,
mode. (The dotted region represents the cladding region and the plane region represent
the core).

Further, the increased confinement with respect to increasing V-number,
can be seen in Fig. 6, which illustrates the 2-D electric field for
fundamental mode for V= 2.0 and 6.5 (a =4 um). It is observed that, the
evanescent field in the cladding region, decreases with increasing V-
value, thereby, resulting in strong modal field confinement.
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Figure 5: Surface plots of electric field distribution of {(a) LP,; mode (b)LP;: mode
{c)LP; mode (d)LP,: mode. (The dotted regionrepresents the cladding and the plane
region represents the core).
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Figure 6: 2-D Electric field distnbution of LP,; mode for V= 2 and 6.5 fora =4 pm.
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bove, we employed near field scanning technique t
AS lﬂﬂpﬂ the refractive index ffmﬁ]": of the optical fiber. Figure '}’ﬂ
prin the variation of normalized near field intensity with respect 'L~
illuslﬂé > " distance. It is observed tl‘.laE the intensity falls off wit;
e Tadi distance. It is known that the distance over which the intensit
. creasing drops by 95% on x-axis, represents the core radius a = Ef' lli

in field f
gar 11 . i ificati : :
of n. This value is consistent with the specifications of the given optical

fiber.

tioned 2

.1 IS 0.3

 {Fim)

Figure 7: Experimentally observed near field pattern of a given fiber
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i !
=X.5 f
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-
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logiria)
Figure 8: log-log plot of [1 — P(r)/P(0) ] against (r/a)
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In order to obtain the g value for the fiber, fig. 8, shows the log-log plot
of [1 = P(r)/P(0) ] with respect to (r/a). As expected the slope of the
curve is straight line, which comes out to be 11.2, It 1s worthy 1o note
that such a high value to q leads to a step index profile., which can be
clearly seen in fig. 9, which illustrates the variation of refractive index as

given by Eq. (10) for g = 11.2 and @ = 0.14 mm.

2.25

2.15-

2.08

m=014 mm

a
*

1.85 - 0.05 g 0.1 o015 0.2

a
F {rrm)
Figure 9: Variation of refractive index of the giw:n fiber with respect Lo radhial distance

CONCLUSION
In this work we present the modal analysis of step index optical fiber and
the electric field distribution of various LP modes. The spread of the
modal field with respect to F-value is also studied. Moreover. we
experimentally obtained the refractive index profile of the optical fiber

by using near field scanning technique.
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' ms of multiple
4 . r el I ique has been used to form thrire fil 2 x
Abstract : In this work dip coating technigu febdotiolty e

hi-fayers of gold and silica nanoparticles. The effect af org ! B
on :Jnffrrﬂf absorption peaks has been studied that can find potential applicalio

device fabrication.
Keywords: Thin Film, Layer-by-layer, gold, silica, nanaparticles

INTRODUCTION

Nanoparticles are the building hlglcks £
from colloids [1,2]. Self assembly metho . ‘ _
approach for the fabrication of thin films. Exploiting ﬂ'}; szdﬂifgég
Coating technique, layer by layer assembly[5] af g0 viice
nanoparticles coated with a polyelectrolyte was done. Gold n?nﬂpmﬂnnn
show a strong absorption in the visible spectrum due to the pheno e

of surface plasmon resonance. Silica nanoparticles are 1'311‘ ]'.::I::t}r
transparent in the visible region and absorb light m::}‘stl;-,-f in the ultravi 'zr:n:i
Uniform spherical nanodispersions of gold and silica were syt_lt_hemrk

with specific volume concentration to achieve the cn!lmdai stability. e
optical absorption band of thin films fabricated by this process, COVEr the
spectral range from UV to Visible. The optical absorption levels for both
the gold and silica are adjusted using encapsulation with chitosan. The
spectral characteristics of these thin-film assemblies depend on thickness
and the order of the layers in a stack. The optical characteristics of the
metal nanoparticles, especially gold, strongly depend on the particle size,
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shape as well as interparticle distance and the nature of the .pmtﬂt:ting
organic shell. These films have potential applications as optical filters
and photonic bandgap matrices.

EXPERIMENTAL DETAILS

Gold nanoparticles were synthesized [6, 7] in an aqueous medium by the
reduction of chloroauric acid. Stock solution(A) of 5 mM chloroauric
acid (H[AuCL]) (Aldrich) was prepared in de-ionizedwater. Stock
solution (B) of 0.1% Chitosan (CTS) solution was prepared in 1% acetic
acid. Then 4 mL of solution ‘A’ added to 100 mL of de-ionized water,
the solution was rapidly stirred and heated till the point of boiling,
whereupon, 5.5 mL of the solution ‘B’ was added to solution *A’. The

color of the solution finally settles on bright red signaling the formation

of cu‘llui{_lal gold nanoparticles. In case capping was nol required,
chloroauric acid was directly

reduced by trisodium citrate by Turkevich
method.

Silica nanoparticles were synthesized by Stober [8] method , in ethanol
by taking 100ml of ethanol and mixing with 40 ml of DI water(solution
A). Then 18ml of TEOS(99.99%,) (tetraethylorthosilicate) was added to
the solution(A) and sonicated aboul 30 minutes

The:n_ solution (B) wasg prepared by taking 14ml of ammonia
S.Dlutlﬂﬂ[zfiqfn}mﬂ‘ﬂﬂ] and mixed with 14ml o

f DI water. Solution (B)
was afidﬁd drop wise to the Solution (A) under constant stirring for next
3!‘.}‘ minutes. A final grey solution appears indicating the formation of
EIITEﬂ_naﬂﬁpm‘ﬁcles. The final solution was centri fuged at 4000 rpm for
20 mmutes_and the supematant was collected, Then 200ml of DI water
added to this solution and heated at 90°C to evaporate the ethanol for the
phase transformation

_ from cthanol to water. For capping. chitosan
solution was added (0.1%

‘ prepared in 1% acetic acid) to colloidal
suspension of silica NPs.

at temperature of 35°C.

Sodalime glass substrates (4X1lem)were used with a coating area of
approximately 3 cm’.The glass slides were rinsed with soap and de-
1onized water. Then slides were chemically cleaned by immersing in
1:1(v/v) MeOH:HC] solution followed by a bath in concentrated H,50,
to remove surface contaminants, Silinisation of the glass slides was
carried out by immersing in a 1% solution of APTS (3-

aminopropyltrimethoxysilane) in de-ionized water for 4 hours and then
rinsed with deionised water.
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The deposition of nanoparticles on the substrate is carried out using an
automated dip coating machine. The laver by laver dip coating process
involves the electrostatic charge attraction between oppositely charged
molecules. Therefore the first layer over the glass substrate is formed by
a cationic colloidal solution followed by the anionic colloidal solution.
The dip. dry and wash time was fixed at 5 minutes dunng the dip coating

process.
CHARACTERISATION PROCEDURES

The optical absorption spectra of the colloidal Sﬂ{uﬁﬂﬂ of gold
nanoparticles and multilayered thin films were taken using IUSE 4000-
FLG diode array spectrometer (Ocean optics Co. Ltd.. Dunedin, FL). The
optical measurements were carried out in the UV-VIS wavelength range

of 200- 1100 nm using the light source of tungsten halogen

lamp. Particle size distribution of the gold nanoparticles in t_he colloidal
solutions was calculated from the electronic micrographs using Image J
software. Transmission electron micrographs (TEM) of colloidal gold
and silica nanoparticle solutions were taken with TEM (JEOL-JEN2010)
operating at 200KV, Scanning electron micrographs (SEM) of the top
and cross sectional view of gold-silica multilayer films were taken using

SEM (JEOL JSM-6301F) operating at 20KV,

RESULTS AND DISCUSSION

Gold colloidal solution with molar ratios of 7 was synthesized. T_he
colloidal solution constitute predominantly of spherical particles with
narrow size distribution of ~ 20 nm as observed from the transmission
electron micrograph(TEM) infigurel(a).The silica nanoparticles are
sterically stabilized by polymers and the TEM of the colloidal solution
shows an average particle size of ~30nm as observed from figure 1(b).
Figure 2 gives the particle distribution size for (a) gold and (b) silica

nanoparticles

: S

Figure I: Transmission Electron Micrographs of (a) gold nanoparticles
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Figure 2: Particle size distribution for(a) gold nanoparticles, (b) silica nanoparticles

Figure 3: (a) 50 bilayer thin film of chitosan capped silica and gold, (b)50 bilayer thin
film of chitosan capped gold and silica.

Thin films were grown on the glass substrate using two different
structure. In first case silica nanoparticles were capped with chitosan and
used as a first layer over the substrate followed by the gold nanoparticles
as the next layer and so on as shown in figure 3 (a). In the second
method, gold nanoparticles were capped with chitosan and used as the
first layer with silica as the next layer as shown in figure 3(b). A total of
50 bilayers were self assembled resulting in a thin film.

Scanning electron micrograph(SEM) in figure 4 shows the cross section
of a thin film. A monolayer of gold has a thickness of 20nm and silica
layer with a thickness of 30nm. So the total thickness of the multilayer
film for 50 bilayers of alternate gold and silica nanoparticle is calculated

220




to be 2500 nm which demonstrates the proper monolayer formation by
alternate self organizing of particles on the substrate. Figure 5 shows the
top view of the thin film in which nanoparticles arc observed to be
densely packed in layered structure without paricle aggregation.

- Transmission Electron

Figee £4: Scanning Electron Micrograph of Figure 3:

: + af pold/silica filmitop view
& o - i Sl Fila ¥
the cross section of gold/silica film Micrographn ol golis
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Figure 6 shows the optical absorption spec
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n:nﬂparticlés is at glﬂnﬁerm gold nanoparticles has an -‘-*b_f*;rP“Ez
peak at 340nm.Thin multilayer films are self assembled e:rldsr =
chitosan capped silica with bare gold or by chitosan capped gold w1

bare silica manoparticles. The resulting peak absor
films s either suppressed or enhanced by capping
nznoparticles alternately with chitosan. —:
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Fipers 6 : Absorption spectre of thin film =ith 50 bilayers of (a) chitosan capped gold and silica (b

chitossn capped silice and gold.

221

Sromrrmd aidh Cam S



CONCLUSIONS

Thin multilayer films were fabricated with stacked metal nanoparticles
layers separated by insulated nanoparticles using polymer capping. Layer
by Layer deposition was utilized to self-assemble these nanoparticles
from oppositely charged colloidal suspensions. Chitosan weas used as a
polyelectrolyie to provide the electrostatic charge for binding the lavers
also it effectively control the optical absorbance leveis in both the UV
and visible spectral range. These films can be used in optucal filter
applications to absorb the desired level of UV-Visible light radiation.
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Abstract: Analytical methods for solving the eigen-value equations are well known to be
employved for the analysis of planar photonic waveguides, because they are simple fo
implement and provide the phyvsical understanding of the electromagnetic wave
propagation in such waveguides. However, the application of such methods for the
analvsis of planar plasmonics waveguides is cumbersome, as the eigen-value equations
become complex, due to complex dielectric constant of the metals. Newton-Raphson
method is one of the well known metheds for solving the complex eigen-value equarions,
However, this method is a bit tedious as it needs function & itx derivative evaluation and
has certain fimitarions. In this work, we propose a modified bisection method ro solve
complex eigen-value equarions, which is found to be very simple & robust as it
repeatedly. bizects an interval & then selects a subinterval in which a root must fie, The
comparison shows that the number of iterations required in bisection method is less than
that of Newton-Raphson methad for the same initial approximation.

Keywords: Numerical methods, complex eigen-value equarion.

INTRODUCTION

Numerical methods involve the study of algorithms that use numerical
approximation for mathematical analysis of the real problems. Such
methods naturally find applications in all fields of engineering &
physical sciences. In particular, the analytical methods are employed for
the analysis of planar photonic waveguides, because they are simple to
implement and provide the physical understanding of the electromagnetic
wave propagation in such waveguides. These analytical methods
comprise of solving eigen-value equations, which are well known in the
literature [1]. However, the application of such methods for the analysis
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of planar plasmonic waveguides is cumbersome, as the eigen-value
equalions become complex, duc to complex dielectric constant of metals
[2]. Therefore, in the absence of exact analytical methods, modeling of
the plasmonic waveguides is in general carried out by using either
numerical techniques or semi-analytical methods. The numerical
techniques, such as finite element method (FEM), finite difference
method (FDM), ete, are time consuming and unstable due to the very fine
mesh requirement near the metal edges. On the other hand, the
approximate analytical methods, although less accurate, are simple to
implement and give better physical understanding of the problems such
as, the effect of the various waveguide parameters, waveguide shape,
size and operating wavelength.

Thus, in this paper we discuss the numerical methods to solve complex
eigen-value equations. Newton-Raphson method is one of the well
known methods for solving the complex eigen-value equations [3]. But,
this method is a bit tedious as it needs function and its derivative
evaluation and has certain limitations. In this work, we propose a
modified bisection method to solve complex eigen-value equations,
which is found to be very simple & robust as it repeatedly, bisects an
interval & then selects a subinterval in which a root must lie. The
comparison shows that the number of iterations required in bisection
method is many times less than that of Newton-Raphson method for the
same initial approximation.

MATHEMATICAL DESCRIPTION

The detailed mathematical description of the Newton-Raphson and the
proposed modified bisection method is discussed in the following
sechions.

Newton-Raphson method:

This method is most widely used to find the roots of equations
accurately. It requires initial approximation, x; for finding tangent to the
function ffx) at x = x; and extrapolates it to intersect the x- axis atx,.,. as
shown in Fig.l. This point of intersection is taken as the new
approximation to the root and the procedure is repeated until
convergence is obtained to the desired accuracy. The formula for the
(i+1)" approximation is given by:
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Sxg)
Fiixg (1)

wheref (x;) and f'(x;) are the function and its derivative evaluated at
the i iteration i.e. (x;).

Xis] = Xj—

fix} F 3
AB
tan{-::}-—-‘ﬁ
=) ——
/ey = L2
i II'IF
- X J X
,_l///

Figure 1: Schemaltic representation of Newton-Raphson method

It is to be mentioned that the Newton-Raphson method is applicable for
finding real as well as complex root of the functions. It has quadratic
convergence of the root, provided the initial approximation x, is close 1o
the desired root. This method is tedious as it requires the function and its
derivative evaluation. Moreover, it fails if the tangent is parallel or nearly
parallel to x-axis. Thus there is a need for robust method which can be
easily implemented to solve complex eigen-value equations. In the
following section, we discuss the proposed modified bisection method.

Modified bisection method:

The general bisection method, which is based on mean value theorem for
continuous functions, is a well known root-finding method which is
implemented to solve real functions and achieve the real roots. This
method repeatedly bisects an interval and then selects a subinterval
enclosing the root, for the next iteration.

The method can be applied for numerically solving the equation fjx) =0
for the real variable x, where /is a continuous function defined on an
interval [a, b] and whereffa) and fib)are of opposite signs. At each step
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the method bisects the interval into two sub-intervals by computing the

midpoint ¢ = (a+h)/2 of the interval and the value of the function ffc) at
that point.

In this paper, we propose a modified bisection method applicable for the
determination of complex roots. The method is discussed below:

Let the exact root of the given eigenvalue equation be of the formn

x=x,+ i*x; (2)
Where, x, and x, are real and imaginary parts of the root respectively.

Iteration 1: In the first approximation we choose x"'= 0, and apply the

general bisection method to the real part of fix)to obtain the real root x,'",
Mow the root 1s

LT 1 .
Py g (O

We again apply the general bisection method on the imaginary part of
f(x), by taking the initial approximation of the root asx™=x,""+ ix!" ang

obtainy,'",
Therefore, after first iteration we get the approximate root as
W, (D e (1

(3)
Iteration 2: We apply the bisection method on the real part of flx), by

taking above equation as initial approximation and obtain x,". Now the

approximation becomes x'"=x,'""'+ ix/", for the aPplicatiﬂn of bisection
:

method on the imaginary part f{x), to determine x,;*

Therefore, after second iteration the approximate root is

The above process is repeated till the results converges to the desired
accuracy.

[n short, the modified bisection method solves the complex eigen-value

equation, by iteratively applying the general bisection method on the real
and imaginary parts of the function f{x) separately,

The advantage of this method is that it is simple to implement and robust,
as it doesn’t require any denivative evaluation. Moreover, in absence of
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any information of root, it is the best mecthod. as it gives definite
COnVErgence.

RESULTS AND DISCUSSION
In order to apply the Newton-Raphson and the modified bisection
methods. we choose, as an example a metal/dielectric/metal waveguide,
Such a waveguide comprises of a dielectric laver of thickness ‘4"
sandwiched between two metals as shown in Fig 2.

d$ T e  Dielectric

Figure 2: Schematic of a metal/diclectric/metal waveguide

The electromagnetic wave propagation theory yields the following
complex eigen-value equation:

tarnh(x) = ~(;—:) % (4)

where, we have chosen gold as a metal and air as a dielectric medium.
En=-15.21298472680939+0.653351370703222i, &£4=1,

Zx 7
F=d s /Eq — Em; normalised frequency

d = 0.040um; width of dielectric layer
A = 0.633um; operating wavelength

% 15 the root to be determined

We first applied Newton-Raphson method to the above complex eigen-
value equation with different initial approximations, as shown in TABLE
I. It is observed that the root of this equation 1s 0.2361334623751 +

227




‘—

0.0030586326129 JF which is achieved in 5 iterations, only if the initial
approximation (x, = 0.23) is sufficiently close to the root. The number of
required iterations increases as the chosen initial approximation is away
from the root. Moreover, at the large value of x; = 1.0, the solution
becomes negative. Thus, the efficiency of Newton-Raphson Method is
. dependent on the selection of initial approximation. Without knowing it,

one cannot get accurate results.

On the other hand, the modified bisection method is found to be
’ independent of the initial approximation. This method has a definite

convergence, provided the root is lying within the interval. Therefore, in
the case of unknown initial approximation, the bisection method is

2 known to be more robust. In TABLE 11, we have given the exact roots

obtained by both these methods, along with their optimum number of
required iterations. The result obtained by both these methods is exactly
same. It can also be seen that the modified bisection converges to the

exact root in only3 iterations.

TABLE I: Newton-Raphson Method: Variation of number of
iterations with respect to the initial approximation

8. INITIAL NO. OF s| ROOTS ORTAINED NATURE OF

NO. GUESS |ITERATION SOLUTIONS

1. 0.078 07 0.2361334623751 + ACCEPTABLE
0.0030586326129i

2. 0.23 0s 0.2361334623751 + ACCEPTABLE
000305863261 29

3, 0.44 07 0.2361334623751 + ACCEPTABLE
0.003058632612%i

4. 0.679 11 0.2361334623751 ACCEPTABLE
+0.0030586326129i

5, 1.0 08 -0.2361334623751 - UNACCEPTABLE
0.0030586326129i
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TABLE 1I: Comparative study of the roots obtained & no. of
iterations, for Newton-Raphson& modified bisection method

I NUMERICAL NO. OF ROOTS OBTAINED
| METHOD ITERATIONS
NEWTON- s 0.2361334623751 +
RAPHSON METHOD 0.0030586326129i
MODIFIED 3 0.2361334623751 +
BISECTION 0.0030586326129i
METHOD

In short, the modified bisection method 15 better as compared to Newton-

Raphson Method, as it gives the accurate resulls in lesser number of
1terations.

CONCLUSION

In this paper we proposed modified bisection method, which is simple
and robust as compared to Newton-Raphson Method. The metal-
dielectric-metal (MDM) waveguiding structure, which possesses
complex dielectric constant, has been studied by solving its complex
eigenvalue equation by employing both these methods.
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Abstrace: The increasing demand of uftra-fost ard huge dara transporiationhasy made
remarkalle progress in the development of electronic and the photonic industey, The
electronic circuit elementy are fabricated below inm, like mobiles, computers eic. bui,
with limiited processor speed wpto Ghis only. Photonic imerconnects, like optical fibers,
on the other handaffor wlira-fast and laree Information carrvinge capacin. L'Hfﬂfﬂrﬂnrf_{}"
they are limited in size by diffraction Hmit and tend to be at least twe orders larger than
electronic componenis. Since last few decades. rescarchers have come up with
prapagation of surface modes (Surface Plasmon Polaritons (SPPs)) through wavemuides,
which has potential of realizing miniaturized nanophotonic circuits. In this work we
present  the prapagation characteristics of dieleciric  and  few  metallo-
dicleciric/plasmaonics waveguides, The complete analvsis for the propagation constant
and the modal fields for both TE and TM modes have been done for dieleciric waveguide.
The spreading of modal field into cladding region for lower Vovalues has also been
sfudied, which result into poor ficld confinement. Further, SPP modes have been studied
Jor three different nypes of plasmonics waveguides; metal dielectric  interface,
metalidielectric/metal and dielecivic/meral/dicleciric waveguide, which affers tight field
confinement —~few tens of nm for metalidielectricimetal waveguides.

Key werds: Diefectric waveguides, Plasmonic waveguides, Surfoce Plasmon Polaritons.

INTRODUCTION

Since last five decades, the technology has achieved enormous progress
towards the development of smaller and high speed devices which have
diversified into a vast area of applications that touches every facet of
human lives. Due to the increasing demand of faster and huge data
transportation and processing, electronics and photonics both have seen a
tremendous surge in developmental activities. The electronic circuit
elements can now be fabricated below 100 am, resulting in small sized
functional devices such as mobiles, televisions, computers, etc. but, they
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prevent the processor speed above few Gb/s [1]. On the other hand, the
photonic interconnects, such as optical fibers offer ultra-fast and large
mformation carrying capacity (Tb/s). They now form the backbone of
long-haul data communication networks used for internet, telephony,
cable television, ete. Thus, a tremendous synergy can be attained by
integrating the electronic and the photonic devices on the same chip and
utilizing the advantages of each technology. Unfortunately, the photonic
devices are limited in size by the diffraction limit of about half the
wavelength of light (~1 zem), and tend to be at least two orders larger
than that of the electronic components[2]. This size-mismatch between
the electronic and the photonic components has been overcome by the
study of propagation of surface modes n the metallo-dielectric
waveguides [3].

In this paper, we present the propagation characteristics of planar
dielectric as well as few metallo-dielectric waveguides, which can be
realized to the nanoscale. The complete analysis for the evaluation of
propagation constant and the modal fields for both TE and TM modes
has been done for dielectric waveguide. The spreading of modal ficld
into cladding region for lower V- values has also been studied, which
result into poor field confinement. Moreover, SPP modes have been
studied for three different types of plasmonic waveguides;
metal/dielectric interface, metal/dielectric/metal and
diclectric/metal/dielectric  waveguide, which offers tight ficld
confinement ~few tens of nm for metal/dielectric/metal waveguides. We
believe that present work will enhance physical understanding of
electromagnetic wave propagation through various photonic waveguides.

THEORY

The propagation of electromagnetic waves through waveguides is studied
by solving the Maxwell's equations, which reduce into two independent
sets of equations corresponding to transverse electric (TE) and transverse
magnetic (TM) modes. In the following we discuss the mathematical
description of the planar diclectric and plasmonic waveguides.

(a) Dielectric Waveguides

We first discuss the theory of planar dielectric waveguides (as shown In
Figure (1)) characterized by the following refractive index profile:
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] 12
n{x)= {nl = (1)

Figure |: Schematic of the planar dielectric waveguide

Here, the refractive index variation is chosen along the x direction,
whereas, the waveguide is semi-infinitely extended along the y-direction,
The modal field pattern in each region, can be obtained by solving the
following scalar wave equation [4],

d!

dr"f-s-[k;nl—ﬁz)w:u 2)

where kg = 2n/A; free space wave vector, [} is the propagation constant
and i is the modal field distribution. It is well known that the symmetry
in the chosen waveguide results into symmetric and antisymmetric modal
field solutions. The field equations for the symmetric as well as
antisymmetric TE and TM modes are given by:

Acos xx x| <d/2

(3a)
Ce Lx| >d/2

Symmetric mode; W =

Asin kx x| <d/2

Antisymmelric mode W Ce ™ | -‘-'i od/2
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Where &= Jkini — B° . ¥y =B —kln? . A and C are the constanis
to be determined. It is to be mentioned that, for TE modes the nop.
vanishing modal field components are H,, E, and H., whercas for T™M
modes the non-vanishing field components are E,, H, and E. Now
applying the boundary conditions for the TE mode (continuity of ¥ and

dyr /dx) and TM mode (continuity of g and ( .’ffr"'jd;.-:r /dx), following
eigen-values equations are obtained:

Svmmeitric mode: tﬂ.ﬁ[ —h;ir] =& Z (4a)
K

rad

Antisvmmertric mode: cot [—] A (4b)
2 K

'Ir'n:

Where £ = 1for TE mode and £ = n'/ ”:z for TM modes. In order to

obtain the universal curves of planar dielectric waveguides, we write the
above eigen-value equations in terms of normalized frequency

(I*’ = k,d~\{n; —n3 J and normalized propagation constant :

Svmmetric mode:

1
[%Fﬁ"]—b]taﬂ(% FJ!—&]=:§[-2— V@J (5)
Antisvmmmertric mode:

[%Fﬂ)cm [zl Vﬂ_—?):g[zlrﬁj (6)

(h) Plasmonic Waveguides

The plasmonic waveguides comprise of metal and dielectric as a medium
in different configurations. Such waveguides support SPP modes which
are known to be TM polarized in nature and are highly confined to the
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metal/dielectric interface. In literature, several types of plasmonic
waveguides are reported. in which the simplest is the metal/diclectric
interface.

The propagation constant of the SPP mode supporied at a metal/dielectric
interface is given by:

i LA A

!? — ———

off

'E:m + 'EJ [T]

Where £, and &5 is the dielectric constant of the metal [5] and the
dielectric respectively. Here, it is to be mentioned that the SPP 4uff=: ;

from the propagation losses while propagating along the interface, w
is measured as the characteristic length over which intensity decays oy -

1/e. known as propagation length defined as

1
L =2k Tmln_, ) (%)

Here Im( an,T'_lis the imaginary part of effective index n_.given by

equation (7). Moreover, the penctration of modal field in the metal as
well as in the dielectric gives the measure of the modal field confinement
within the interface, which is known as penetration depth. It is defined as
the distance from the metal/dielectric interface over which the modal
field decays to 1/e, within the dielectnic and the meztal:

S,m=1/\p*—Kie,,, -

where, &, and &, represents the penetration depth in dielectric and

metal, respectively. Further, when the two metal/dielectric interfaceare
brought together, they result into two coupled SPP waveguides, namelv:
metal/dielectric/metal (MDM; Figure 2) and dielectric/metal/dielectric
(DMD:; Figure 3).

LE]

Sym
1} I Hﬂ_g &y -E:r__:?.!""

£

Figure 2: The schematic of a metal/dielectric’metal (MDM) waveguide, showing the
symmetric and antisvinmetric SPP modes.
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Sym. Anti-Sym.

Figure 3: The schematic ofl a dielectric/metal/dielectric (IDMD) waveguide, showing the
symmetric and antisymmetric SPP modes.

The analysis of both these waveguides is given below:

(i) Metal/dielectric/metal Wavegulde
The SPP modes associated with the two metal/dielectric interfaces get

coupled, and form two coupled SPP modes, having symmetric and

antisymmetric field distributions with respect to the central region,
schematically shown in Figure 2, The dielectric constant profile of such a

waveguide is given by:
£ o
_J o |¥| (10)
l¥|>1

The solution of the wave e¢quation (2) for the symmetric and
antisymmetric SPP mode can be written as follows:

Symmetric SPFP:
4 cosh (7, |»|) M <t
E (y)= (11a)
’ {EW[-:-'M{M-**)] > 1 s
Anti symmetric SPP:
A sinh (7, |v]) ¥ <1
(11b)

Erfy}‘:][

Bep [~7.(r]-1)] >




where, A and I are the constants to be determined, 7, = .

and ¥, :Jﬂ: ~-kle, .

Applying the boundary conditions for the TM modes, at y = r interface,
we obtain the following two eigenvalue equations corresponding to
symmetric and antisymmetric SPP modes respectively:

-If; -
Symmetric SPP : tanh(y, 1) =—~¢Zm
Eml d
(12a)
1 Eﬂ"?m
Antisymmetric SPFP: coth(y, 1) =— ;? (12b)
sl

(ii) Dieclectric/metal/dielectric waveguide

A similar analysis as shown above, results into following two eigenvalue
equations for dielectric/metal/dielectric waveguide:

E
Symmetric SPP:  tanh (y1) = — =224 (13a)
'Ed?m
. s + - . Em.?ﬂ"
Antisymmetric SPP: coth(y 1) =— ? (13b)
o & ey

RESULTS AND DISCUSSION

(a) Dielectric planar waveguide

In order to study the propagation of electromagnetic waves in dielectric
waveguides, we first solved the eigenvalue Equations (5) and (6) for the
symmetric and the antisymmetric mode of the considered structure (as
shown in Figure 1). The variation of normalized propagation constant b
with respect to normalized frequency F for three lowest order modes of
TE as well as TM modes are shown in Figured.It is observed that the b-

values for TE modes are slightly greater than that of TM modes.
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Figure 4; Variation of normalized propagation constant & with respect to normalized
frequency I
Also, the fundamental TE;and TMymodes have no cut-off, whereas the
higher order TE((TM,) and TEATM:) modes have a finite cut off -
value corresponding to 7= m and 2n. Moreover, the b-value for
fundamental TE; mode is highest at a particular F-value indicating strong
confincment of the modal power within the core region, as compared to
the TE, and TE: modes. The same is valid for the TM modes also. In
order to clarify this point, Figures 5 and 6 illustrate the electric field
distribution of the three lowest order TE and TM modes respectively.
1 o

= 0.5
= Y
= E
= ll' B WA sseeee
-] =
= o Sy I E Lo
5 ey, ™ B e
-b i'i “ - 0 = i"'
[ &} " - = u
2 T R A A '
i o5 - 9 W Y O S
vy 0 e 7
i T : !
e & 4 2 o 2 4 6 2
x-coordinate{pm)
Figure 5: Electric Field distribution E, of the three lowest order TE modes F=7.7 and =
4pm

237

Scarrmnd aith Cam Sreese



Electric fleld(a.u)

% - -2 0 2 4 &
x-coordinate(um)
Figure 6: Electnic Field distribution E, of three lowest order TM modes F=133 andd =
4um

It is observed from figures 5 and 6, that the fundamental TE, and TM,
mode are tightly confined within the core region, as the spread of
evanescent field in the cladding region is significantly less as compared
to the higher order modes. Spread of evanescent field in the cladding
region increases with the order of the mode.

It is also observed from Figure 4 that for each mode, with increasing ¥~
value, b-value also increases, resulting in stronger confinement of modal
field in the core of the waveguide. This fact can be clearly seen in
Figures 7 and 8, which show the electric field distribution of the
fundamental TEs and TM,; modes for two different -values ( }J= 13.38
and 4.39). The modal field spreads more in the c¢ladding region with
decreasing F-values, thereby indicating that such waveguides are limited
in width (as F-value is proportional to the width of the waveguide). That
is, with decreasing width or increasing wavelength ( F-value decreases),
the modal power spreads out more into the cladding region. and hence,
results into reduced confinement. It is found that the minimum possible
width which can be achieved is ~ A, also known as diffraction limit for
dielectric waveguides.
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Figure 8. Electric Field distmbution £, of the fundamental TM mode for two V-values

(b) Plasmonic Waveguides

We first present the analysis of SPP modes at the metal/dielectric
interface comprising of air/Au and air/Ag. Figure 9, i1llustrates the
varation of 1/n.g with respect to wavelength. It is to be mentioned that
l/D.q 15 the normalized SPP wavelength (Aspp/) [2].
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Figure 9: Vanation of 1/n.y with respect to wavelength for metal/air waveguide (for Au
and Ag).

Figure 9 shows that the normalized SPP wavelength 1/n.gis always less
than 1, which reflects the bound nature of SPP modes on planar surface,
in contrast to dielectric waveguides. Thus, if we use such a metal
structure to control SPPs then the dimensions can be less than that of
wavelength of light. In order to evaluate the modal field confinement, in
Figure 10 we show the variation of penetration depths &, and 6., of modal
field in dielectrnic (1.e. air) and the metal.
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Figure 10: Vanation of penctmtion depths 8 and &6 of modal field in dielectric fair) snd
metal with respect 1o wavelength for metal/sir wavegurde ( fior Au and Ag)

It is observed that the penctration depth in diclectric as well as metal

increases with increasing wavelength, indicating losses in the modal field

confinement.

Morcover, due 1o the presence of the metal. the SPP mode suffers Ohmuc
loss while propagation, which is measured in terms of propagation length
L.. as shown in Fig. 11. It is observed that the propagation length
increases with increasing wavelength., Morcover, L, 15 higher in air Ag
interface as compared to airAu interface. since Au i1s more lossvin

companson to Ag.

5D
—_——— h ’f'

D0 — R

" os o 1 1.2 1.4 1.6
afum)
Figure 11: Variation of propagation length with respect to wavelength for metal/air
waveguide (for Au and Ag).
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The increase in &y, &, and L, with respect to wavelength. is attributed to
the fact that with increase in wavelength, the metal is a better conductor
and hence, the SPP mode sufters lower losses inside the metal and is less
confined to the surface.

In the following we present the analvsis of coupled plasmonic
waveguides, namely; MDM and DMD structures:

(i) MDM waveguide:

The wvanation of the real part of the effective imdices n.y tor the
symmetric as well as the antisymmetric mode with respect 1o the
waveguide thickness (at wavelength 633 am) for MDM waveguide
comprising of Au 1s shown in Figure 12. It 1s observed that at a large
value of 2t the mode effective indices of both the SPP modes
;Fprmchl:ﬁ to that of the SPP mode at a single interface (ar'Au). It is
also observed that with decreasing "2t' for the symmetric SPP mode, the
mode effective index increases On the other hand, for the antisymmetric
SPP mode it decreases. Moreover, the symmetric SPP mode has no cut-
off thickness, whercas the antissmmetne SPP mode has finite cut-off
thickness, indicanng that the symmetnic SPP can be realized at a very

small thickness — few tens of nm, thercby indicating nanoscale
waveguide,
1.6 .
—_—— Syrewretric el
1.5 — = - e y
1.4
E,
5 13 .
- 4
12 1
1.1
1 : : ——
2 3 4

2t (um)
Figure 12, Vanation of real part of n g with respect to waveguide thickness.

242

Srarrud afdy G S v

=




P_—

(ii) DMD Waveguide:

In contrast to MDM waveguides, the DMD structures possess a
complementary behavior for the symmetric and the antisymmetrc
modes. Figure 13 illustrates the variation of the real part of the mode
effective indices both the symmetric and antisymmetric SPP modes with
respect to the metal stripe thickness "2t'(at wavelength 633 nm) for DMD
waveguide comprising of Au. The Figure 13 shows that for both the SPP
modes, there is no cut off thickness and at larger values of "2t' the mode
effective indices of both the modes approach to that of the SPP at the
single metal/dielectric interface. As the metals stripe thickness 2t
decreases, n.gy for the symmetric SPP mode decreases whereas for the
antisymmetric mode it increases. Such a waveguide can also support SPP
modes at the nanoscale dimensions.

Thus the metallo-dielectric waveguides can support SPP modes, which
are confined to the metal/dielectric interface at subwavelength. However
such modes suffer ohmic loss due to the presence of metal, brl._lt the
propagation length ~ few 100 nm, which is sufficient for the miniature

structures.
2 ] r T T T
I ) f ot
1.8f i s
:
1.6} |l -
g 1 |
o 1.4} !
L1
L |
1.2' ‘1‘ y
‘*"""---l
=—F_-:-:¢_-I;-. i i = i
1D 20 40 6 80 100 120 140 160

Zt {pm)
Figure 13.Variation of real part of n.y with respect to waveguide thickness,
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CONCLUSION

In this work we present the modal characteristics of the planar dielectric
and the plasmonic wavepguides. The variation of normalized propagation
constant with respect to normalized frequency and the spreading of the
modal field in the cladding region are shown for dielectric waveguides,
which shows that such waveguides have a constraint of the waveguide
dimension being limited by the diffraction limit of light. On the other
hand plasmonic waveguides can be realized at the subwavelength

dimensions.
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