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Chapter 13: SPIN POLARIZED FERROMAGNETISM IN HALF
METALLIC FE DOPED ZNO

D. Saikia®", Hemant Kumar®, J. P. Borah?
“Department of Pth College, Duliajan, Dibrugarh, 786602, Assam India

*National Institute of Technology Nagaland, Chumukedima, Dimapur, Nagaland, 797103, India
' *Email.dipraj.saikia7@gmail. com ' 2

Abstract

- R R e
; e e e A L
B TPECSTRE T, P .

Based on first principle calculations using GGA+U approach, we have studied the.
origin of room tlemperature ferromagnetism in Fe doped ZnO. The ferromagnetic coupling
and the contribution of Fe-d states on the ferromagnetism of ZnO are studied. The p-d
exchange interaction between the Fe-d and O-p states is responsible for the ferromagnetism at
lower Fe concentration in ZnO, whereas at the higher concentration, the enhanced short range
antiferromagnetic coupling between Fe jons dominates over ferromegnetism. The DOS
results depicts that the Fe-dy, state predominantly contributes the hybridization at the fermi
level resulting the magnetism in the Fe doped ZnO system. The total energy calculations
reveal the existence of short range ferromagnetic coupling in the system.

i

Keywords- Diluted magnetic semiconductors, Ferromagnetism, Density of states

1. Introduction

In the recent years, Diluted magnetic semiconductors (DMS) have been discerning materials f
with greater applications in spintronic devices due to their remarkable spin polarized property [1,-2]. i
In order to enhance the performances of spintronic devices such as magnetic storages and sensors,
researchers have been focusing on transition metal (Fe, Mn, Ni, Co. etc.) doped DMSs [3-5]. Doping
of transition metal elements into the DMS materials invoke magnetic coupling by inducing spin
polarization in those materials [6, 7). Among all DMSs, ZnO is the most suitable candidate for
spintronics application due to its abundance and enviromnem-friendly nature also a suitable
optoelectronic material with a wide band gap 3.3 eV [8, 9]. Tt is essential lo recognize the physical -.
mechanisms responsible for the RTFM in these materials from both fundamental ang technological [
prospective. Being a superior ferromagnetic transition metal with high curje temperature, it g - b
covenient to use Fe as a doping agent in ZnO in order to introduce ferromagnetism into jt (10, 11]. H
The exchange interactions between the unfilled d states of Fe contributes the RTFM in Fe doped ZnO.
In this report we have studied the magnetic propertics of Fe doped ZnO and performed spin
polarized DFT calculations using GGA+U approach to invcs[i_galc the ac!lua] mechanisms responsible
~ for the origin of RTFM in Fe doped ZnO. The magnetic coupling, formation energy and the magnetic
moment are calculated and analyzed the effect of Fe-d state on the ferromagnetism of Zn0.

2. Experimental and Computational details

Nanoparticles of Fe-doped ZnO are synthesized by chemical co-precipitation method using -
zinc acetate [Zn (CH;COOH),-2H,0] and sodium hydroxide (NaOH)_ as the precursor and ferric
Nitrate [Fe (NO;);-9H,0] as dopant. By varying the molar conccntrau_on of ferric nitrate we have
Prepared Fe doped ZnO nanoparticles at doping percentages of _l %, 3%, 5%, 7% and 10%

DFT calculations are executed by full-potential lincarized augmented plane wave plus local
orbital (FP-LAPW + lo) method implemented in the Wien2k packflge [12]. Perqew-'Burkc_

Mzerhof generalized gradient approximation with the Hubbard correction (GGA+U) is used for the
exchange correlation potential [13, 14]. A plane wave cut off of R.K,,mf Gis uss:d ft{r self-consistence
Method and 1000 k-points with 10x10x10 k-mesh are used the sampling of brillouin zone. We have

k ' Scanned with CamScanner
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Chapter - 11

Gender Equality and Politics in Assam with Special Reference to the Sixth
Schedule Area

- Lianneithang Hrangkhol
Introduction T
Equality between men and women is a matter of human rights and a condition for social justice
and is also a necessary and fundamental pre-requisite for equality, development and peace. So,
far the success of Indian democracy is concerned both male and female should participate in the
democratic institutions of the country. But in the male dominated Indian society, the
participation of women in democratic institution is not to the expected level. The women of the
country should be involved in the decision making process to protect their interest while decision
are made. The importance of women’s political participation for a viable democratic polity is
being increasingly realized in all corners of the world. Women as a group have problem,
demands and aspirations, which cannot be aptly expressed by men. The constitution of India
gives equal political right to both men and women. The term ‘political participation’ is not just
casting of votes, it also means some other activities like contesting election, membership of
political party and representative bodies, attending party meeting, communication with leaders,
electoral campaigning, demonstration, holding party position, participation in decision making
and policy making and other related activities. Gender equality implies 50% representation by
women. In parliamentary election, the representative of women is very less in compare with
men. Women’s consists of almost half of the population of the country but still remain away
from the policy making and decision making process. The Sixth Schedule of the Indian
Constitution provides separate administration for the tribal of Northeast India. The Sixth
Schedule is entirely focused at protection of tribal areas and interests, by allowing self-
governance through constitutional institution at the district or regional levels. These institutions
are entrusted with the twin task of protecting tribal culture and customs and undertaking
development tasks. Traditional systems have largely excluded the participation of women from

local governance. The 73rd amendment of the constitution provides reservation for women in

91
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< :;Zpter 10: LATERAL DENSITY DISTRIBUTIONS OF
RENKOV PHOTONS IN EASS PARAMETERISED AS A

FUNCTION OF PRIMARY ENERGY (E)
P. Hazarika
Duliajan C ollege, Duliajan-786602

E.mail: poppyvhazarika] @gmail.com

Abstract

The CORSIKA simulation code was used to si

l ‘ . . . B
of Cherenkov photons in Extensive Air mulate the lateral density distributions

Showers (EASs) for a wide range of primary energy:
from 100 GeV to 100 TeV and incident zenith angles from 0° to 40° over difTerent altitudes of

opse_rvat.mn. Using these simulations we obtained a parameterisation of lateral density
dlsml?utlops (pm) as a function of energy for the primary y-ray photons, protons and iron
nuclei. This kind of parameterisation signi ficantly contribute towards an understanding of the
process of _pnimary particle identification, reconstruction of the shower observables and an
efficient djsenlanglgment of the y-ray showers from the hadronic showers. It can be seen
from our parameterisation analysis that the lateral density (p.5) distributions of Cherenkov
photons follow a functional form Pm(EXaE° for the three given primaries at all the
different values of zenith angle (6), altitude of observation (H) and distance from the shower
core (R), but with different values of function parameters (a) and (5).

Keywords: Gamma-ray Astronomy; Cherenkov Radiation; CORSIKA: EASs

1. Introduction

The understanding of origin, propagation and acceleratiop mechanisms of F‘osm.ic Ra)_;s (CRs)
constantly impinging the Earth’s atmosphere with extraterrestrial particles of high, ultra-high, and
extremely high energy remains one of the major unsolved problems till date in the field of CR
research (Nakamura et al. 2010; Gaisser 1990; Blasi 20 l_3; Bhattacharjee &S:g‘l 2000) The primary
energy of CRs extends over twelve decades of energy W.lth bulk of the CRs originating from within
our galaxy. These CRs mainly consist of charged parpcles and are deflected isotropically in the
intragalactic magnetic fields and thereby reaches us with no information regarding their source(s)
direction(s). However, the sources that emit these CRs also emit y-rays which are neutral and do n(rn
loose their direction during propagation. Thus instead of CR::,, the detection of Lhet:lse corl?npctmg 17::-“5
can also help us in determining the locations of such lcelesual sources. One o‘f tAeCtTe;: A‘g‘?sn ‘.:n ;s
extensively used for such purposes is the Atmospheric Cherenkov T.‘:c:hfmquL (hllndréd Gc\i' ul;l t‘e\z
consist of ground based telescopes operating within the energy rnge oh Son::stmlion of a very brief
TeV (Ong 1998: Holder 2015). The process is indirect and depends on the reg

iation. These radiations are emitted in the y-ray
flash of blue light known as the Cherenkov radiation o b e e 8

tion of relativistic charg s

:::ﬁ:i‘: %Sé . z g:;:]r;telr;;g Weekes 2008; Bhat 2002). The mclhg:i beun}(go;nglezn:ccllb tr\sccgsxiarlgys
the use of I\:m::]ea I(]Zzu'ltm simulations to properly amgrzt;:pcu:ccgﬁtlr:tiomncof tl;:cgelcclor ammay, effective
b . . ] data ensures ' : : incident y-
f:—:' b o et ﬂ:le L?ll’icienl determination of the pﬂmﬂf)’fa}:lrmfc:lia ‘Ld};xl::rtgt;qf’lf;‘sizs
raje‘zuon' of th.e CB backgroul:";le to time various researchers from th;: i¢ : gmig bl ek v

)::e caammy:; im?:;iz?;?udljes to establish the dependence o:; l, hfyp'fﬁ the primary particle, the
distributions of Cherenkov photons on the energy of the PUTRH: 0 b o ngle) and the altitude of

R axis (z :
fadial distance from the shower axis, the d;{e;tl:g:j :ef Zl:ea.-lihg\gg;; Abdulsttar et al. 2016). A spherical
®bservation level (Chitnis& Bhat 2001; Al '
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Abstract

Economically motivated adulteration {EMA) or food fraud has beoome a warld-scale
problem in the present day economy. Inorder to fight foed fraud, many analytical approaches
are being adopted from time to time. The UV Visible spectrophotometric amalysis is @ basic
analytical technigue employed for the detection of food frauds. This method can be wsed for
the analysis of both inorganic and organic molecuiles as well as some complex mixtures. This:
chapter provides a brief idea of the UV-Vis spectrophotometric technique and also discusses
some applications of UV-Vis spectrophotometry for detection of food fraud.

Keywords: Economically motfivated adulteration (EMA), Food fraud, UV-Visible
spectrophotometry Y

1. Introduction

The adulteration of various types of food materials has become a matter of concern in today’s
day-to-day life. Economically modified adulteration (EMA), also commonly known as food fraud, is
the process of substituting one or more ingredients of food or other types of intentional modification
of food in order to gain profit [1]. In today's economic world, the issue of food fraud has become a
world scale problem. In this direction, many different analytical methods are being adopted for the
detection (and prevention) of EMA in food. One such method is the use of UV-visible
spectrophotometry [2-12]. The UV-visible spectrophotometric method [13] is one of the oldest
methods used in molecular spectroscopy and is based on the study of the absorption spectrum of
various materials. This article discusses the use of the UV-visible spectrophotometric method for the
prevention of EMA. The first part of the article gives a basic idea on UV-visible spectrophotometry,
whereas the later part will provide a brief discussion on the use of this technique for the detection of
intentional adulteration of food. -

2. Spectrophotometry: Measurement of light absorption

The basic idea behind spectrophotometry involves the interaction of light with matter. When
light falls on a substance, a part of the light may be absorbed whereas, the other part will get reflected.
The absorption of light can be studied for the characterization as well as quantitative study of the
experimental substance. In the UV-Vis spectroscopic technique [13], the sample under study is
illuminated with electromagnetic rays having wavelengths in the ultraviolet range (UV), visible range
(abbreviated as Vis) and part of the lower infrared region of the spectrum, When thcsé wavelengths
travel through the sample material, light is partially absorbed and the remaining light is transmitted
through it, the absorption and transmission being dependent on the sample material. The transmitted
light is recorded by a suitable detector which provides the sample's absorption spccn:um as a function
of wavelength.

. The basic principle of the spectrophotometer is based on
as the Bouguer-Lambert-Beer Law) which relates the reduction of
solution to the concentration of the solution and the path length
According to this law, if ‘a’ be the molar attenuation coelficien

the Beer-Lambert law (also known
intensity of light passing through a
of light through that solution [13].
t or absorptivity of the attenuating
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Abstract

Economically motivated adulteration {EMA) or food fraud has beoome a warld-scale
problem in the present day economy. Inorder to fight foed fraud, many analytical approaches
are being adopted from time to time. The UV Visible spectrophotometric amalysis is @ basic
analytical technigue employed for the detection of food frauds. This method can be wsed for
the analysis of both inorganic and organic molecuiles as well as some complex mixtures. This:
chapter provides a brief idea of the UV-Vis spectrophotometric technique and also discusses
some applications of UV-Vis spectrophotometry for detection of food fraud.

Keywords: Economically motfivated adulteration (EMA), Food fraud, UV-Visible
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1. Introduction

The adulteration of various types of food materials has become a matter of concern in today’s
day-to-day life. Economically modified adulteration (EMA), also commonly known as food fraud, is
the process of substituting one or more ingredients of food or other types of intentional modification
of food in order to gain profit [1]. In today's economic world, the issue of food fraud has become a
world scale problem. In this direction, many different analytical methods are being adopted for the
detection (and prevention) of EMA in food. One such method is the use of UV-visible
spectrophotometry [2-12]. The UV-visible spectrophotometric method [13] is one of the oldest
methods used in molecular spectroscopy and is based on the study of the absorption spectrum of
various materials. This article discusses the use of the UV-visible spectrophotometric method for the
prevention of EMA. The first part of the article gives a basic idea on UV-visible spectrophotometry,
whereas the later part will provide a brief discussion on the use of this technique for the detection of
intentional adulteration of food. -

2. Spectrophotometry: Measurement of light absorption

The basic idea behind spectrophotometry involves the interaction of light with matter. When
light falls on a substance, a part of the light may be absorbed whereas, the other part will get reflected.
The absorption of light can be studied for the characterization as well as quantitative study of the
experimental substance. In the UV-Vis spectroscopic technique [13], the sample under study is
illuminated with electromagnetic rays having wavelengths in the ultraviolet range (UV), visible range
(abbreviated as Vis) and part of the lower infrared region of the spectrum, When thcsé wavelengths
travel through the sample material, light is partially absorbed and the remaining light is transmitted
through it, the absorption and transmission being dependent on the sample material. The transmitted
light is recorded by a suitable detector which provides the sample's absorption spccn:um as a function
of wavelength.

. The basic principle of the spectrophotometer is based on
as the Bouguer-Lambert-Beer Law) which relates the reduction of
solution to the concentration of the solution and the path length
According to this law, if ‘a’ be the molar attenuation coelficien

the Beer-Lambert law (also known
intensity of light passing through a
of light through that solution [13].
t or absorptivity of the attenuating
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((:::;Zpter 10: LATERAL DENSITY DISTRIBUTIONS OF
RENKOV PHOTONS IN EASS PARAMETERISED AS A
FUNCTION OF PRIMARY ENERGY (E)

P. Hazarika

Duh'c‘ljan College, Duliajan-78660)2
E.mail: poppyvhazarika] @gmail.com

Abstract

The CORSIKA simulation code was used to si

l ‘ . . . B
of Cherenkov photons in Extensive Air mulate the lateral density distributions

Showers (EASs) for a wide range of primary energy:
from 100 GeV to 100 TeV and incident zenith angles from 0° to 40° over difTerent altitudes of

o!)se_rvat}on. Using these simulations we obtained a parameterisation of lateral density
dlsml?utlops (pm) as a function of energy for the primary y-ray photons, protons and iron
nuclei. This kind of parameterisation signi ficantly contribute towards an understanding of the
process of _pnimary particle identification, reconstruction of the shower observables and an
efficient djsenlanglgment of the y-ray showers from the hadronic showers. It can be seen
from our parameterisation analysis that the lateral density (p.s) distributions of Cherenkov
photons follow a functional form Pm(EXaE° for the three given primaries at all the
different values of zenith angle (6), altitude of observation (H) and distance from the shower
core (R), but with different values of function parameters (a) and (5).

Keywords: Gamma-ray Astronomy; Cherenkov Radiation; CORSIKA: EASs

1. Introduction

The understanding of origin, propagation and acceleratiop mechanisms of posmjc Ra)_;s (CRs)
constantly impinging the Earth’s atmosphere with extraterrestrial particles of high, ultra-high, and
extremely high energy remains one of the major unsolved problems till date in the field of CR
research (Nakamura et al. 2010; Gaisser 1990; Blasi 20 l_3; Bhattacharjee &S:g‘l 2000) The primary
energy of CRs extends over twelve decades of energy W.lth bulk of the CRs originating from within
our galaxy. These CRs mainly consist of charged parpcles and are deflected isotropically in the
intragalactic magnetic fields and thereby reaches us with no information regarding their source(s)
direction(s). However, the sources that emit these CRs also emit y-rays which are neutral and do n(rn
loose their direction during propagation. Thus instead of CR::,, the detection of these corl:]pctmg Yt:»m‘s
can also help us in determining the locations of such celestial sources. One o‘f t:eCEF;: A‘gﬁs ;: .::] ;s
extensively used for such purposes is the Atmqsp!wnc Cherenkov Techfmqut. (h CIy o :r “1).1 fe‘i
consist of ground based telescopes operating wuh.m the energy range °h SOTitr;[ion sl were briel
TeV (Ong 1998: Holder 2015). The process is indirect and depends on the regi ry

iation. These radiations are emitted in the y-ray
flash of blue light known as the Cherenkov radiation o b e e 8

tion of relativistic charg s

Il::ziaclfe(: %Sé . g: g:;:]r;telr;;g Weekes 2008; Bhat 2002). The mclhg:i beu}(go;ngler;ccl;o tr\scCES;I::arlgys
the use of I\:m::]ea I(]Zzu'ltm simulations to properly amglfpcu:ecgﬁtr:tigcof tl;:ﬂclielcclor ammay, effective
b ) . 1 data ensures pr¢ : : incident y-
f:—:' b o et ﬂ:le :i'zll’icienl determination of the pﬂmafyfcr}:lrmfc:lia 'Ld};xl:‘;rtgt;qf’lf;‘sizs
raje‘zuon' of th.e CB backgouil";le to time various researchers from th;: i¢ : gcnsig bl ek v

)::e caammy:; im?::;izzo;?udljes to establish the dependence o:; l, hfyp'fﬁ the primary particle, the
distributions of Cherenkov photons on the energy of the PUTRH: 0 b o ngle) and the altitude of

R axis (z :
fadial distance from the shower axis, the d;{e;tl:g:j :ef Zl:ea.-lihg\gg;; Abdulsttar et al. 2016). A spherical
®bservation level (Chitnis& Bhat 2001; Al '
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((:::;Zpter 10: LATERAL DENSITY DISTRIBUTIONS OF
RENKOV PHOTONS IN EASS PARAMETERISED AS A
FUNCTION OF PRIMARY ENERGY (E)

P. Hazarika
Duh'c‘ljan College, Duliajan-78660)2
E.mail: poppyvhazarika] @gmail.com

Abstract

The CORSIKA simulation code was used to si

l ‘ . . . B
of Cherenkov photons in Extensive Air mulate the lateral density distributions

Showers (EASs) for a wide range of primary energy:
from 100 GeV to 100 TeV and incident zenith angles from 0° to 40° over difTerent altitudes of

o!)se_rvat}on. Using these simulations we obtained a parameterisation of lateral density
dlsml?utlops (pm) as a function of energy for the primary y-ray photons, protons and iron
nuclei. This kind of parameterisation signi ficantly contribute towards an understanding of the
process of _pnimary particle identification, reconstruction of the shower observables and an
efficient djsenlanglgment of the y-ray showers from the hadronic showers. It can be seen
from our parameterisation analysis that the lateral density (p.s) distributions of Cherenkov
photons follow a functional form Pm(EXaE° for the three given primaries at all the
different values of zenith angle (6), altitude of observation (H) and distance from the shower
core (R), but with different values of function parameters (a) and (5).

Keywords: Gamma-ray Astronomy; Cherenkov Radiation; CORSIKA: EASs

1. Introduction

The understanding of origin, propagation and acceleratiop mechanisms of posmjc Ra)_;s (CRs)
constantly impinging the Earth’s atmosphere with extraterrestrial particles of high, ultra-high, and
extremely high energy remains one of the major unsolved problems till date in the field of CR
research (Nakamura et al. 2010; Gaisser 1990; Blasi 20 l_3; Bhattacharjee &S:g‘l 2000) The primary
energy of CRs extends over twelve decades of energy W.lth bulk of the CRs originating from within
our galaxy. These CRs mainly consist of charged parpcles and are deflected isotropically in the
intragalactic magnetic fields and thereby reaches us with no information regarding their source(s)
direction(s). However, the sources that emit these CRs also emit y-rays which are neutral and do n(rn
loose their direction during propagation. Thus instead of CR::,, the detection of these corl:]pctmg Yt:»m‘s
can also help us in determining the locations of such celestial sources. One o‘f t:eCEF;: A‘gﬁs ;: .::] ;s
extensively used for such purposes is the Atmqsp!wnc Cherenkov Techfmqut. (h CIy o :r “1).1 fe‘i
consist of ground based telescopes operating wuh.m the energy range °h SOTitr;[ion sl were briel
TeV (Ong 1998: Holder 2015). The process is indirect and depends on the regi ry

iation. These radiations are emitted in the y-ray
flash of blue light known as the Cherenkov radiation o b e e 8

tion of relativistic charg s

Il::ziaclfe(: %Sé . g: g:;:]r;telr;;g Weekes 2008; Bhat 2002). The mclhg:i beu}(go;ngler;ccl;o tr\scCES;I::arlgys
the use of I\:m::]ea I(]Zzu'ltm simulations to properly amglfpcu:ecgﬁtr:tigcof tl;:ﬂclielcclor ammay, effective
b ) . 1 data ensures pr¢ : : incident y-
f:—:' b o et ﬂ:le :i'zll’icienl determination of the pﬂmafyfcr}:lrmfc:lia 'Ld};xl:‘;rtgt;qf’lf;‘sizs
raje‘zuon' of th.e CB backgouil";le to time various researchers from th;: i¢ : gcnsig bl ek v

)::e caammy:; im?::;izzo;?udljes to establish the dependence o:; l, hfyp'fﬁ the primary particle, the
distributions of Cherenkov photons on the energy of the PUTRH: 0 b o ngle) and the altitude of

R axis (z :
fadial distance from the shower axis, the d;{e;tl:g:j :ef Zl:ea.-lihg\gg;; Abdulsttar et al. 2016). A spherical
®bservation level (Chitnis& Bhat 2001; Al '
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The Poetics of Folklore: An Introduction to
Folk Literature

Gaurab Sengupta
gaurabliterature@gmail.com

Abstract:

Folk literature which is also known as ‘folklore’ or
‘oral’ literature is deciphered as the literature of people and *
communities having no written language. Taking the shape
of myths, legends, fables, folklore has largely passed down
by word of mouth through generations. Folklore presents
stories which have deep cultural signification and are a mir-
ror to the psyche and social structure of communities from
which they emerge. Folklores are present in our daily lives.
Consciously and unconsciously they form a greater part of
our life experience. It is present everywhere, be it jokes or
riddles, dance or song, rituals or festivals. There are certain
linguistic, social, physical and cultural symbols that ‘are
common to people ‘of a particular community. Folklores in
this manner bind a community to a particular whole. It
gives a distinct characteristic to communities based on cer-
tain practices. This paper is a skeletal overview of folk-
lore—its meaning and characteristics. Touching upon vari-
ous dynamics of folk-from societal, to cultural to economic,
this paper looks into the various aspects and lens through
which the study of folk can be conducted.

Keywords: community, culture, economy, fable, folk,

folklore, society

I
]j“olklorcs are present in our daily lives, Consciously ‘“}d -
consciously they form a greater part of our life experience. 1t 18 pre-
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Impact of Cultural Globalization on Indian
Society: Merits & Demerits
Dr. Rita Saikia

Introduction:

Globalization is the process of international integration arising from the
-nterchange of world views, products, ideas and other aspect of culture. The
concept of globalization has got inextricably linked with process of transformation
touching upon every aspect of social, political and economic development around
the globe. It can be seen a process by which the population of the world is
:ncreasingly bonded into a single society. The term “Globalization” was first
used in french literature on International Relations dating back to the early 1950’s.
The French term for Globalization is “modernization”. This concept usually deals
with flows-of-ideas moving from one part of the world to another, capital shunted
between two or more places, commodities being trade across borders and people
moving in search of better livelihoods to different parts of the world.

The term Globalization is derived from the word “globalize” which refers
to the emergence of an international network of economic systems. The term
globalization is very wide. It cannot be explained in one sentence. Many scholars
have tried to define the concept. In 2000, International Monetary Fund (IMF)
identified four basic aspects of globalization that are trade and transactions, capital
and investment movements, migration and movement of people and the
dissemination of knowledge. Globalization is not a new phenomenon. The central
point is that under the forces of Globalization, the greater part of social life is
determined by global process in which it seems as if national culture, national
economies and national borders are fast integrating under one ‘Universal
Umbrella’. The term “Globalization” encompasses various aspects included
including expanded international trade telecommunications, monetary
coordination multinational corporations, cultural exchanges of new types and
scales, migration and refugee flows and relations between the world’s rich and
poor countries. This article is mainly focuses on the cultural aspect of the
g}obalization. It emphasizes how cultural globalization affects our society. It also
highlights positive as well as negative impact of cultural globalization.
Objective of the study:

*  Toexplore the cultural aspect of globalization.

71
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11.1  INTRODUCTION

Development of alternative energy sources over the traditional ones is an urgent
need because of the continuous depletion of fossil fuels. Currently, people have
grown interested in fuel-based technologies because of their high efficiency, very
low emission and noise, modular design, and low maintenance cost of the fuel cells
[1]. Among several fuel-cell-based technologies, direct methanol fuel cells (DMFCs)
have been considered a promising energy conversion system because they have high
conversion efficiency and are environmentally benign. DMFC is a low temperature
(60° C-120° C) proton exchange membrane fuel cell (PEMFC) with high energy
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12.1  INTRODUCTION

Direct methanol fuel cells (DMFCs) have gained much attention because of their
simple structure, environment friendliness, and highly suitable for portable devices,
including cellular phones, laptops, notepads, and cameras. DMFCs have been rec-
ognized as the future power generation source that can replace the conventional
lithium-ion batteries because of their higher energy density (5.04 kWh L), easy
storage ability, transportability, and low cost [1]. It is the modified form of proton
exchange membrane fuel cells (PEMFCs), in which polymer electrolyte membranes
are used to separate anode and cathode chambers [2]. Unlike PEMFC, methanol can
be directly used in DMFC without using reformer subsystems, and the fuel can be
stored under atmospheric pressure [3]. However, commercialization of DMFC is still
difficult because of the following reasons: methanol crossover across the membrane,
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