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Abstract

This study was carried out to investigate the status of reading technological
devices for students with visual impairment in West Zone of Delhi’s inclusive
schools. Two educational districts namely West-A, and West-B fall under
jurisdiction of this zone. The sample of this study included 10 schools from district
West-A and West- (five from each district). Purposive sampling method was used to
select the schools. Researcher developed checklist cum questionnaire schedule to
collect the data. Percentage was used for data analysis. Result of the study shows
that schools have low-tech technological devices such as highlighter/ marker, tape
recorder, tactile map etc. but modern devices such as stand magnifier, DAISY,
CCTV were not found in any schools of this zone.
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INTRODUCTION

This is an era of technology which has great influence in the lives of human
beings both in developed and under developed countries. Because of technology the
“impossible” can be made “possible”. Like other persons with disabilities, the
individual with blindness also face many difficulties because of their disability but
main issues include; independent living, access to information and meaningful
experiences, although they are entitled to independence and efficiency afforded by
technology, including assistive technology (Kelly & Smith, 2011). Many studies
(Peck &Scarpati, 2006; Allen, Bowden & James, 2009) emphasize on the use of
technological devices in teaching- learning process for students with and without
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disabilities because technological devices enables teachers to teach those concepts
which seems to be difficult or impossible to teach students with disabilities. In this
society, where access to information is essential for full participation, rapid progress
will continue to be made in all aspects of technology. If students with visual
impairment are to participate on an equal basis with their sighted peers, then they
must be given the opportunity to take advantage of the enormous benefits provided
by technological devices to make the inclusive society.

AIM: The aim of this study was to investigate the status of reading technological
devices for students with visual impairment in West Zone of Delhi’s inclusive
schools.

Operational Definition of The Key Terms

e Reading technological devices: In the context of present study reading
technological devices referred to any item, piece of equipment, or product
system, whether acquired commercially, modified, or customized, that is
used by students with visual impairment for reading texts.

e Students with visual impairment: In the context of present study students
with visual impairment referred to those low vision and totally blind
studentswho were enrolled in inclusive schools of Delhi.

e Inclusive schools of Delhi: In the context of present study inclusive schools
of Delhi referred to the Delhi Govt.’s schools i.e. Directorate of Education’s
(DoE) schools under jurisdiction of West Zone where both types of students
i.e. students with visual impairment and sighted students were studying
together.

e West zone of Delhi: In the context of present study west zone of Delhi
referred to two educational districts of Delhi i.e. West- A, and West-B.

Method & Procedure

A descriptive survey study was carried out in the inclusive schools of Delhi.
The samples consisted of 10 inclusive schools of two educational districts under
west zone of Delhi i.e. West-A, and West-B. There are total 58 schools in district
West A and 82 schools in district West-B. In district West-A out of 58 schools 57
schools have students with visual impairment while in district West-B out of 82
schools students with visual impairment were enrolled in 74 schools. Researcher
used purposive sampling to select the sample for this study. The sample was selected
according to the three criteria: (i) Educational districts of west zone only.(ii) Five
schools from each educational district (ii) Schools where maximum number of
students with visual impairment (low vision & totally blind) were enrolled.

A checklist cum questionnaire schedule was developed by researchers with
the help of various experts from the field of visual impairment in India. This tool
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was divided into two parts, part-A contained 14 types of reading technological
devices, while part-B contained open ended questions. This tool includedl4reading
technological devicesnamely Highlighter/ Marker, Typoscope, Stand Magnifier,
Hand Held Magnifier, Large Print Book, Tactile Image/ Map,Tape recorder, CD
player, Recording devices, Talking/ Audio books, DAISY, Refresher Braille
Display, Computer with Screen Reading Software, and CCTV. The respondent
(IEDSS In charge) were asked to write the “Yes’ or ‘No’ against each reading
technological device for students with visual impairment on the account of
availability and non-availability of these devices in their schools, further they were
asked to write the reason for not availability of device (if any device is not
available).

Data Analysis

After collection of data from schools of both educational districts, data was
analyzed using descriptive statistics. Researcher calculated the availability of 14
reading technological devices for students with visual impairment in terms of
percentage for both educational districts i.e. West-A and West-B separately.

Findings of The Study
Findings of the study are divided into two parts, first part discussed the status of
reading technological devices for students with visual impairment in educational
district west-A while the second part explored the status of reading technological
devices in district West-B.
1. Status of reading technological devices for students with visual
impairment in inclusive schools of district “West-A” of Delhi’s West
Zone

Researcher visited the five inclusive schools of education district West-A of
Delhi’s West zone to get the status of availability of reading technological devices
for students with visual impairment, and found that out of 14 reading technological
devices only one reading device i.e. Highlighter/Marker was available in all five
schools, means this reading devices was available in all schools (100%
availability).Anotherthree reading devices namely Hand Held Magnifier, Tape
Recorder& Cassette, and Recording devices were found in three schools, means
these devices were available in 60% schools. Four reading devices namely Large
Print Books, Tactile Image/ Map, Talking/ Audio Books, and Computer with Screen
Reading Software were found in two schools, means availability of these devices in
40% schools. Two reading devices i.e. Typoscope, and CD player were found in
only one schools, means it was available in 20% schools. None of the schools of the
district have three useful modern reading devicesnamelyStand Magnifier, Digital
Access Information System (DAISY), Refreshable Braille Display, and Closed
Circuit Television (CCTV). The following bar diagram showing the status of
availability of different types of reading devices for students with visual impairment
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in district West-A.The following bar diagram showing the status of availability of
different types of reading devices for students with visual impairment in the five
schools of district West-A.

Status of reading devices for students with visual impairment in
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2. Status of reading technological devices for students with visual
impairment in inclusive schools of district “West-B” of Delhi’s West
Zone

Survey was conducted in the five inclusive schools of educational district
West-B of Delhi’s west zone, and it was found that two reading devices i.e.
Highlighter/Marker, and Tape Recorder & Cassette were found in all five schools,
means these two reading devices were available in all schools (100%
availability).Seven reading devices namely Typo-scope,Hand Held Magnifier,Large
Print Books, Tactile Image/Map,CD Player & CD, Recording Devices,Computer
with Screen Reading Software were available in four schools, means its availability
was in 80% schools. Talking/Audio Bookswere available in two schools (40%) while
Stand Magnifierwas found in only one school (20%). None of the schoolsof the
district have three reading devicesnamely Digital Access Information System
(DAISY), Refreshable Braille Display, and Closed Circuit Television (CCTV). The
following bar diagram showing the status of availability of different types of reading
devices for students with visual impairment in district West-B.The following bar
diagram showing the status of availability of different types of reading devices for
students with visual impairment in the five schools of district West-B.
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Discussion & Conclusion

Today’s technology not only makes life easier for everyone, but in the case
of students with visual impairment it allows them to do even the simplest of things
others might not have to think about. Thanks to modern technological devices,
students with visual impairment can do numerous things such as write documents,
browse the internet and send and receive emails. Screen reading software, special
talking and Braille devices allow these students to use computers, cell phones and
other electronic devices independently. Similarly people with low vision can use
screen magnification software and devices that will allow them to see letters,
pictures and other objects without having to struggle or strain their remaining vision.
Despite all these considerations schools under jurisdiction oftwo districts of Delhi’s
West Zone,have not any modern technological device for students with visual
impairment. Researcher found four main reasons for non-availability of
technological devices for students with visual impairment in inclusive schools of
Delhii.e. (i) State Govt. has not allotted budget to school to procure technological
devise for student with disability, (ii) unawareness of these devices (iii)
unavailability of trained teachers/ special education teachers, and (iv) unawareness
of importance of these devices. The inclusive schools where special education
teachers were working have more reading technological devices for these students
compare to those schools where they were not working or posted. Since special
education teachers know various reading technological devices and their importance
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for these students hence they manage anyhow to availability of these devices for
students with visual impairment. But schools where special education teachers were
not working status of those schools in terms of availability of reading technological
devices were not up to the mark. International Organization, Centre & State Govt. of
India have made so many Schemes, Policies and Acts, but problems exist
somewhere in implementation stage, that’s why situation at gross root level is not up
to the mark.
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Transgenders stressors and challenges in Education system
Rupali Sharma' & Dr. Vijay Shankar Sharma?

Introduction

Over the history of psychological assessment, considerable focus has been
placed on gender. It differs from sex in that a person’s sex is the label the person is
given at birth and is based strictly on physical characteristics (World Health
Organization (WHO), 2014). These sex characteristics usually lead to a
classification of male versus female, but they are by no means the only possibilities.
Individuals may manifest the physical characteristics of both males and females in
varying ways, a status labeled intersex.

Gender identity and Sex

Gender is a broader notion that includes all of those characteristics and roles,
interests and sensibilities that members of a given society ascribe to a particular
gender (McCreary & Chrisler, 2010). Gender identity tends to be particularly
inconspicuous because in the vast majority of the individuals in the population, the
cisgender population, a match exists between an individual’s apparent gender,
typically based on primary and secondary sexual characteristics, and his or her felt
gender. Yet, by no means do cisgendered individuals encompass the entire
population.
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Transgender

According to the American Psychological Association (APA, 2011, 2015),
transgender is an umbrella term for “persons whose gender identity, gender
expression, or behavior does not conform to that typically associated with the sex to
which they were assigned at birth.” Individuals who are not among the cisgendered
members of society have equal entitlement to competent psychological assessment
as those who are.

The terminology of transgender is less than 40 years old. ‘Transgenderal’ seems to
have been first used in print by Virginia Prince in a paper published in her magazine
Transvestia, in December 1969 (Prince, 1969a).These are people who have adopted
the exterior manifestations of the opposite sex but without any surgical
interventions.

The umbrella term “transgender” refers to a wide variety of gender identities

and expressions related to a feeling of disconnect with the gender roles and other
expectations designated to the individual based on the sex they were assigned at
birth. Different identities fall under this broader term, such as female-to-male (FTM)
transgender people, or transgender men, and male-to-female (MTF) transgender
people, or transgender women (Coleman et al., 2011). Many other variations on
gender identity fit under this term as well (gender queer, two-spirit; Carroll, Gilroy,
& Ryan, 2002; Reis, 2004).
Transgendered people are individuals of any age or sex whose appearance, personal
characteristics, or behaviors differ from stereotypes about how men and women are
“supposed” to be. Transgendered people have existed in every culture, race, and
class since the story of human life has been recorded.

Transgenders education challenges

Over the past few years, many gay, lesbian and bisexual organizations have
broadened the scope of their work to include the issues and concerns of
transgendered people (hence the acronym LGBT for gay, lesbian, bisexual, and
transgendered people).

An increasing amount of attention is being paid to transgender people in the
context of education. However, this attention has come from different perspectives.
On the one hand, there are initiatives aimed at improving support for transgender
people in schools, but on the other hand, a significant amount of fear has been
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generated, often by conservative groups, which functions to deny transgender
people’s right to full inclusion in educational settings.

Population studies suggest that between 0.5% and 1% of people are transgender or
gender diverse (e.g. Clark et al. 2014; Conron et al. 2012). In particular, given the
risks associated with disclosing that one is transgender or gender diverse (i.e.
systematic discrimination, including violence), it is likely that those who are willing
to disclose constitute a relatively small proportion of the wider population.
Attention to transgender people in the context of education can really be seen as
beginning only in the twenty-first century (e.g. McCarthy 2003a, b), and even then
did not gain much momentum until the 2010s.

School culture and Training

There is also evidence of initiatives which aim to improve school cultures,
including providing opportunities for educator training with regard to gender
diversity. GLSEN (originally the Gay, Lesbian & Straight Education Network) has a
particularly strong body of work in this area, focused on creating safe and affirming
schools for all people. GLSEN runs support and training programmes, conducts
research, and works to advocate for LGBT students in K-12 (GLSEN n.d.).Safe
Schools programmes exist in the United States in places such as Washington (Safe
Schools Coalition n.d.), Georgia (Georgia Safe Schools Coalition 2016),
Massachusetts (Massachusetts Department of Elementary & Secondary Education
n.d.), and IHlinois(lllinois Safe Schools Alliance n.d.), with similar goals of
improving support and safety in schools for gay, lesbian, bisexual and transgender,
queer, and questioning young people (and families). Other organizations also include
support and resources for (and some by) transgender young people, including in
terms of education such as Gender Spectrum and Welcoming Schools in the United
States; Gender Creative Kids, Eagle, and Project 10 in Canada; GIRES (Gender
Identity Research and Education Society), Gendered Intelligence, and Rainbow
Teaching in the United Kingdom; Minus 18 and Freedom Centre in Australia; Inside
OUT and Rainbow YOUTH in Aotearoa/New Zealand; and GALE (Global Alliance
for LGBT Education) and IGLYO (International Lesbian, Gay, Bisexual,
Transgender, Queer and Intersex Youth &Student Organisation) in Europe.
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Gaps and challenges

Despite all of these publications, and some shifts in both attitudes and
practice to promote inclusion, there is currently a general lack of training and
resources for educators and pre-service educators to support transgender people in
education. Critiques of this have largely focused on the lack of attention to
transgender young people in schools. This includes a lack of preparation and
teaching at university (Brant 2014; McEntarfer2016), and the neglect of transgender
people in education textbooks (Jennings and Macgillivray 2011). Research has also
found that there is little provision of training and professional development for in-
service teachers and school staff, alongside a lack of willingness to attend in some
cases (de Jong 2015; Malins 2016) and a lack of teaching and support resources
(Luecke 2011).Alongside this lack of practical support sits the political backlash to
attempts to creating inclusive and supportive school environments for people who
are transgender. As mentioned above, with the increased visibility and action
relating to transgender people in schools, increased hostility and resistance is also
evident. Educating young children about gender (and sexuality) diversity is seen by
some as a fundamental challenge to “traditional” patterns of family and community
life. This can present significant challenges to educators and educational bodies who
must negotiate competing demands from pressure groups who may often be
unsupportive of transgender people in education.

Developmental discourse

Alongside anti-gender ideology, resistance to taking action to support
transgender people in schools is often linked to the pervasiveness of developmental
discourses which position children and young people as “innocent”(e.g. Bhana 2016;
Robinson 2013). In other words, children and young people may be viewed as “too
young” to explore what it means to be transgender, having implications for the
support and affirmation of transgender students, parents, and educators.

Developmental discourses heavily influence education, making it difficult to
work within institutional constraints to increase inclusion. This also has implications
for educators seeking to include teaching about transgender people and general
diversity or to directly talk with their students as they themselves may be positioned
as dangerous and not aligning with narrow ideas about development (MacNaughton
2000). Considering that being transgender is often incorrectly linked to sexuality
rather than gender, current panics around sexuality and young people also limit what
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can be said and done. Within the broader climate of risk, the framing of children and
young people as “innocent” often makes working in this area very difficult. This
construction of innocence also overlooks the fact that there are many children who
are transgender, and thus action needs to take place in schools. Brill and Pepper
(2008) suggest that there are three main periods when people acknowledge their
gender diversity: childhood, preteen/early adolescence, and late adolescence or
adulthood. A US study, for example, found that the mean age for when participants
became aware that they were different from others of their assigned gender was 5.4
years (Beemyn and Rankin 2011, 42).While safety for all people in education is of
crucial importance, and is often still a key issue for transgender people, the goal
needs to be more than being “safe”, and to be about creating inclusive and affirming
school cultures. Moreover, in the indigenous settings such approaches to cater the
needs of transgendered population, nothing substantial has been reported in the
literature.

Problems

Over the past two decades, a growing body of research has documented the
experiences of transgender young people. One field in which there has been a rapid
growth of research about transgender young people is in the context of education.
For the most part, this existing research documents the negative experiences of
transgender young people at school. Research at the secondary school level from
around the world demonstrates that transgender students experience high levels of
harassment, violence, and threats to their safety, and higher rates of suicidality than
their cisgender peers (Bradlow et al. 2017; Greytak et al. 2009; Jones and
Hillier2013; Jones et al. 2016; McGuire et al. 2010; UNESCO 2016; Wyss2004).
These negative experiences may be higher for transgender students of colour (e.g.
Boatwright 2016; Gutierrez 2004), in rural contexts (e.g.Jones 2015; Palmer et al.
2012), with disabilities (e.g. Duke 2011), attending religious schools (e.g. McBride
and Schubotz, 2017; Wright-Maleyet al. 2016), and in certain countries (e.g.
UNESCO 2016).Existing research also highlights the ways in which negative
treatment and fear of being unsafe at school often leads to reduced school attendance
and completion for transgender students (Greytak et al. 2009; Jones and Hillier
2013; McGuire et al. 2010; Wyss 2004), having long-term impacts on employment,
health, and housing (Grant et al. 2011).For transgender children at the
primary/elementary school level, research with parents has documented high levels
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of bullying by other children(alongside a common lack of attention to transgender
children in school anti-bullying policies), lack of understanding and support from
school staff, and exclusion in the form of rules relating to gender-segregated
toilet/bathroom use, school uniforms, and sports participation (Johnson et al. 2014;
Kuvalanka et al. 2014; Pullen Sansfagon et al. 2015).

Transgenders education in India

No formal education for transgender is popular in Indian context. They are
deprived from family and school environment, transgender discontinue their
education and risk their future career opportunities. A close analysis of various
reports and discussion with community and stakeholders suggest that transgender are
most uneducated or undereducated, become reluctant to continue schooling. The
average qualification is secondary (Matric) or senior secondary level. The enrolment
is significantly low and dropout rate at the primary and secondary level is still very
high. They are hardly educated as they are nor accepted by the society and therefore
do not receive proper schooling. Even if they are enrolled in an educational institute,
they face harassment and are bullied every day and are asked to leave the school or
they drop out on their own. It is because of this that they take up begging and sex
work. It is mandatory for the Government to provide inclusive education for
transgender students and provide adult education to them. Due to dearth in relevant
empirical studies within Indian panaroma, limited govt. pro-trans policy
frameworks, it is imperative to understand the causal linkage between social
exclusion of trans pupil and its impact on education system.

Conclusion

Though many steps has been taken in recent years by government and different
NGO’s to improve the status, education and lifestyle of the Transgender, as well as
for their inclusion too. But apart from only policy making there is an urgent need to
sensitize the society and people towards Transgender to bring them into mainstream
of the society, then only the implementation of polices and all other efforts will be
fruitful.
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Kinetics and Mechanism of Hydrolytic Dephosphorylation
of Mono-2-Nitro-4-Chloro Aniline Phosphate

Archana Singh !
Abstract

Due to C-N-P linkages in nucleotides, the role of organic phosphate ester in
biochemistry was recognized quite early. Synthesis of Mono-2-Nitro-4-Chloro
Aniline Phosphate ester was carried out using CTABr as catalyst and investigation
of the kinetics of hydrolysis of compound was studied in the acid range of 0.1 to 7 M
at 50 (+/-5) °C. Allen’s modified method has been employed for quantitative results.
The first order rate coefficients have been determined in the said acid range. Solvent
and concentration effect studies and Arrhenius parameters have also been calc
ulated indicating bimolecular mode of hydrolysis with P-N bond fission.

Introduction

Organic phosphates are of great importance due to their wide range of applications
in various branches of Chemistry (1). Organic phosphates have been of great
importance to human and plants due to their biochemical functions (2). Aryl
phosphoramidates with variety of substituent have shown their significant potential
in industries (3). In particular they are found to be of great use in the synthesis of
pyrophosphates, employed as flame proofing agents (4), corrosion inhibitors (5), as
fuel additives and as an insecticide in various industries. These compounds consist
of linkages like C-O-P, C-N-P, C-S-P etc. The investigation of the kinetics and
mechanism of the hydrolysis of compounds have been reported in various acid and
buffer media (6, 7).

1. Department of Chemistry, B. K. Birla College of Arts, Science and Commerce
(Autonomous), Kalyan, Thane, Maha.
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Various methods for quantitative studies have been employed for the study of
kinetics of hydrolysis. The synthesis and susceptibility of disubstituted d Phenyl
Phosphoramidate (8) were limited and it was noticed that these compounds need to
be examined rigorously as they are significant for various biological phenomenon.
Mono-2-Nitro-4-Chloro Aniline Phosphate ester is one such compound having C-N-
P linkage whose synthesis by using CATBr was reported for the first time by Singh
et al (9). Although, it’s synthesis has been carried by different techniques but kinetic
investigations of hydrolysis of this compound have been less studied. The kinetics
and mechanism of hydrolytic dephosphorylation of synthesized Mono-2-Nitro-4-
Chloro Aniline Phosphate was carried out in acid range of 0.1 to 7 M at 50 (+/5) °C.
The Allen’s modified method (10) used for quantitative analysis has been reported in
this paper.

Experiment

2-Nitro-4-Chloro Aniline was dissolved in dry benzene followed by addition of
phosphorous oxy chloride and a Cationic Micelle Cetyl trimethyl ammonium
bromide (CTABTr) gradually with shaking till the homogenous mixture was formed.
The reaction mixture was refluxed on an oil bath (90-100 °C) for about 4 hours. The
compound was obtained in the form of sticky brown colored residue which was
further extracted. The extracted residue was treated with approx 2% Barium
hydroxide solution to convert it into the corresponding Barium salt. The formation
of the mono ester was confirmed by the elemental analysis, UV visible absorption
and IR spectra.

Kinetic study of hydrolysis in the acid range of 0.1 to 7 M at 50 (+/-5) °C of
Phosphate ester was carried out spectrophotometrically using Allen’s modified
method. The procedure involves the estimation of inorganic phosphate from the ester
during the course of its hydrolysis. Single cell type Spectonic-20 photoelectric
colorimeter was used for the measurement of optical density. The rate data in the
acid range is observed including the effects of different variables to understand the
stability and reactivity of contributing species during hydrolysis.

Result and Discussion

The elemental composition in weight percentage were observed to be 18.06% for C,
1.16% for H and 7.20% for N and 7.95 for P which is in agreement with the
theoretically calculated values i. e. 18.56 % for C, 1.03 % for H, 7.22 % for N, 7.99
% for P confirming the formation of monoester.

The intense absorption peaks were found in UV absorption spectra at 455 nm, 275
nm and 253 nm wavelengths favoring aromatic character of the compound and
extended conjugation due to the presence of -NO, and —CI groups.

Preeminence: An international peer reviewed research journal, ISSN: 2249 7927, Vol. 7, No. 2 /July-Dec. 2017
18



The IR spectral data showed the characteristics peaks at 3307 cm™, 2920 cm™, 1636
cm™, 1569 cm™, 1557 cm™, 1538 cm™, 1441 cm™, 1510 cm™, 1336 cm™, 1240 cm™,
1107 cm™, 900 cm™ and 721 cm™ indicating the presence of NH stretching, aromatic
CH Stretching, NH bending vibrations, C=C bending vibrations, Asymmetric and
Symmetric stretching-NO, , P=0, -P-O, P-N and P-CI-C bonding.

The rate coefficient was found to be of first order (Table 1) by conducting the kinetic

Studies at varied neutral electrolyte concentration.

S.No. | HCI(M) | 2+log Cy+ | 10°Ke (obsd) min™ | 4 + log Ke
1 0.1 1 3.63 1.56
2 05 1.7 4.35 1.64
3 1 2 5.3 1.72
4 2 2.3 5.77 1.76
5 3 2.48 4.74 1.68
6 4 2.6 15.86 2.2
7 45 2.65 13.87 2.14
8 5 2.7 12.18 2.09
9 6 2.78 11.8 2.07
10 7 2.84 9.79 1.99

Table 1: Observed rate-coefficients for the hydrolysis of Mono-2-Nitro-4-Chloro Aniline Phosphate

From table 1 it is evident that there is regular increase in the value of the observed
rate (10° Ke (obsd) min™ ) with the rise in acid molarities, keeping the ionic strength
constant. The rising slope of the linear curve (Figure 1) indicates positive ionic
strength effect leading to the contribution of the conjugate acid species of the present
monoamidate during hydrolysis.
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Figure 2: Acid-Log rate profile for Hydrolysis of
2-Nitro-4-Chloro Aniline Phosphate.

Figure 1: Hydrolysis of Mono 2-Nitro-4-Chloro
Aniline Phosphate at Constant lonic Strength

Preeminence: An international peer reviewed research journal, ISSN: 2249 7927, Vol. 7, No. 2 /July-Dec. 2017
19



The linear curves are based on the second empirical term of the Debye Huckel
equation.

k =Kk, exp bu Q)
This can be further modified for the conjugate acid form of this ester as
kH = kHo+EXp bH+ u (II)

In higher acid range, due to the involvement of water activities the above equation
can be further modified as:
Kh = Kro' €XP bt (iii)

Figure 2 shows acid molarities Vs (4 + log K¢) curve indicating that the neutral
form operates between 0. 1 to 3 M HCI. The contribution of conjugate acid species
exists in the acid range 4.5 to 7 with maximum rate at 4M HCI, showing moderate
basic nature of the monoester.

In concentrated acid media (more than 4M), the mono-protonated species solely
contributes towards the total calculated rates. The Hammet correlation (Figure 3A)
with slope = 0.31 indicates the involvement of water molecule in the rate
determining stage of hydrolytic degradation. Yates and McCleland [11] correlation
comprising of Hammett value (Slope=0.24) and based on the activity of water,
corresponds to slope=3.33 (Figure 3B) indicating the involvement of actual number
of water molecules during hydrolysis. Bimolecular nature of reaction is further
supported by Zucker-Hammett [12] plot (slope = 1.38).

4 4
= 4+ log Ke (ohsd)
o 4t i A
T o
o I
e Slope =0.31 E
e +
<2 T 2
o _;1!-.:_‘__: M . =
g e, g
- — —
¥ Slope=024 *
- P w
1] T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 0
0.0 0.1 0.2 0.3
[-H;] -lag aH.O

Figure 3: A. Hammett Plot B. Yates and McCleland Plot

Two additional Bunnett (13) parameters w and w* corresponding to 8.57 also
support the above type of mechanism with the formation of a transition state during
hydrolysis (Figure 4).
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Figure 4. Bunnet Plot for Mono-2-Nitro-4-Chloro Aniline Phosphate ester

Further Kkinetic studies were conducted at different temperature and various
thermodynamic parameters [14] were calculated for 4.5M HCI. The E based
entropy of activation was calculated to be -27.31 e. u. suggesting the formation of
expanded transition states with water for both the reactive forms. The frequency
factor ‘A’ was calculated to be 13.67 X 10® Sec® which is quite high and can be
assigned to interaction of the solvent with the reactant during bimolecular
hydrolysis. The activation energy is found to be 26.36 KJ mole™. This is in
agreement with the large activation energy (E > 20 KJ mole™ ) for hydrolysis. Due
to the presence of phosphorous, the nucleophilic attack leads to P-N bond fission.
Liberation of free Aryl Amine also supports the P-N bond fission of the obtained
monoester during hydrolytic degradation.

Conclusion

The monoester of 2-Nitro-4-Chloro Aniline phosphate was synthesized by
dissolving 2-Nitro-4-Chloro Aniline in dry benzene followed by gradual addition of
phosphorous oxy chloride and a Cationic Micelle Cetyl trimethyl ammonium
bromide (CTABTr). The formation of the compound was confirmed by the elemental
analysis, UV absorption spectra and IR spectral data analysis. Kinetic Studies have
been conducted at varied neutral electrolyte concentration and rate coefficient was
determined to be of first order. The mono-protonated species solely contributes
towards the total calculated rates in the concentrated acid media i. e. more than 4M.
The Hammet correlation and Yates and McCleland correlation indicates the
involvement of water molecules during hydrolysis. The Zucker-Hammett plot shows
the Bimolecular nature of reaction. The Kinetic studies conducted at different
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temperature for 4.5M HCI shows E based entropy of activation to be -27.31 e. u, the
frequency factor ‘A’ to be 13.67 X 108 Sec™ supporting bimolecular hydrolysis. The
activation energy is found to be 26.36 KJ mole™ which is in agreement with the large
activation energy ( E > 20 KJ mole™ ) for hydrolysis.
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A Comparative Study of Emotional Intelligence of

Boys and Girls Studying in Secondary School of Allahabad
Dr. Sangeeta Singh *

Introduction

The competencies of perception, understanding and managing emotions
effectively in the self and others comprise the core of emotional (Maul,2012; Mayer,
Salovey Caruso & 2004; 2008). competency in perception of emotion involves
recognizing emotion-related facial and voice cues of others and awareness of one’s
own body states relating to emotion. Competency in under-standing one’s own and
others’ emotions consists of knowing the causes and consequences of different
emotions as well as being able to differentiate between varying emotions. Utilizing
emotions involves harnessing the effects of emotions, for example by drawing on
positive mood to enhance creative thought Managing emotions in the self and others
consists of regulating emotions so that they are compatible with the requirements of
a situation or the goals of individuals. Some conceptualizations of emotional
intelligence, including those of Goleman (1995) and Bar-On (2000), include
competencies, such as social skills, that build on these basic competencies. Salovey
and Mayer (1990) developed the original theory of emotional intelligence, and
Goleman (1995) popularized the concept. The concept of emotional intelligence is
being increasingly drawn upon in research and practice. Google Scholar shows
57,000 references to emotional intelligence in scientific work during the years 1995
to 2000 121,000 references during the years 2001 to 2006, and 162,000 references in
the years 2007 to 2012 Emotional intelligence has been conceptualized both as an
ability best assessed through test measures of maximal performance ( Mayer et al.,
2004, 2008) and as a traitor typical functioning ( Neubauer & Freudenthaler, 2005

1. Freelancer
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Petrides & Furnham, 20003; Schutte, Malouff & Bhullar, 2009) that is generally
assessed through self-report or observer ratings. Tests of maximal performance
present respondents with tasks such as identifying the emotion expressed in a
photograph of a face. Self report and observer-report measures ask for information
on what an individual typically dose, such as whether an individual is usually abje to
manage his or her emotions. Factor analytice studies ( e.g, Fan et al., 2010; Rossen,
Kranzler, & Algina, 2008; Saklofask, Austin & Minski, 2003) suggest that
emotional intelligence, both conceptualized as an ability assessed by a performance
test and typical or trait emotional intelligence assessed by self-report, is a unified
concept represented by sub competencies, though not all factor analyses have
supported an identical structure of sub-competencies 9 see Fan et al.,2010). The
relation-ship between ability and trait emotional intelligence is only moderate (
Joseph & Newman, 2010) and some researchers consider these two
conceptualizations to be different constructs ( Petrides, 2011). Thus, in the
intervention study section of this review, mention is made of whether ability
emotional intelligence was assessed via a performance test or whether trait
emotional intelligence was assessed.

Over the past decade, researchers have been studying on the gender
differences in Intelligence Quotient (1Q). Since the publication of the best selling
book Emotional Intelligence’ by Daniel Goleman (1995), this book has raises
attention of this topic due to the extensive research presented (as sited in petrides &
furnham, 2000) throughout these years, numerous studies have been conducted to
gen a better insight in to this topic. This present study amid to replicate one of the
studies by K.V. petrides and Adrian furnham. They have examined on gender
differences in actual and self-estimated scores on trait EQ. the result showed that in
estimating their own EQ, males rated themselves higher EQ. then females. While for
actual scores on EQ, females scored higher on particularly *“ social skills” than
males, but as a whole, there is no significant between genders ( petrides and
furnham, 2000), previously, there are many studies sparked on gender differences in
self-estimated intelligence Quotient (1Q). Furnham and fong ( as cited in petrides,
furnham, & martin, 2004 stated that their findings showed that males usually rated
their 1Q higher than females. These researchers also shown that gender differences
can be replicate cross- culturally. According to zhang and gong (as cited in petrides
furnham, & martin, 2004),studies carried out in Africa, United Sates, Europe and
East Asia ( Singapore, Chine and Japan) have nearly all shown male hubris and/or
female humility effects. Yet, question arises when we encountered situation when
two individuals having same scoring of 1Q but one of them is way more successful
than the other. So, here by it is interesting to look into the area of EQ. according to
Golman (as cited in petrides furnham, & martin, 2004), there are some specific EQ
areas where researchers think females outperform males such as relationship skills.
Therefore, assumptions on females would make higher EQ self- estimates than
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males, which is in contrast with previous 1Q self- estimates where males- favoring
are expected to be observed.

Objectives of study
1. To find out difference emotional intelligence of boys and girls studying in
secondary schools of Allahabad
2. To compare the level of emotional intelligence of boys and girls studying in
secondary schools of Allahabad

Haypotheses
In order to test objectives following Null hypothesis formulated
1. There will be no significant difference in the level of emotional
intelligence of boys and girls studying in secondary schools of
Allahabad
2. Boys have higher Emotional intelligence of boys and girls studying in
secondary schools of Allahabad

Research method
Descriptive survey method has been used to collect the data in this research.

Sample
The researchers selected 50 Boys and 50 Girls of secondary schools from 10
schools (5 Boys and 5 Girls) of Allahabad city by random sampling method.

Tools

Trait Emotional intelligence Questionnaire- Short (TEIQue-SF). The long
form TELQue was developed by petrides and Furnham (2006) to provide coverage
of the trait EI domain in measuring emotional intelligence. This TEIQue-SF is
derived from the long form of TEIQue where thirty questions consisting four factors
with fifteen subscales, two items from each of the fifteen subscales of the TEIQue
were selected for inclusion, based primarily on their correlations with the
corresponding total Subscale scores. The items in the TEIQue- S were answered on
7-point likert-type scales ranging from completely disagree (1) to completely agree
(7).Upon completing the questionnaire, each of the participants was offered the
opportunity to receive feedback on the result of study if they wished so and thanked
for their time.

Analysis and discussions

The date collected was analyzed using statistical method. Independent
sample t-test is used to examine the gender differences in EQ since there are equal
numbers of participants from each gender (Hypothesis 2). Thematic approach applied
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to analyze on qualitative questions regarding factors of self - perceived EQ level.
Qualitative thematic analysis aimed to investigate reasons that support participants
to deciding which gender has higher level of EQ. Information gathered is analyzed
to categories by picking of the key words of answers provided.

Objective 1. To compare the level of emotional intelligence of boys and girls
studying in secondary schools of Allahabad.
Hol. There will be no significant difference in the level of emotional
intelligence of boys and girls studying in secondary schools of Allahabad.
Tablel. Showing men SD and t - value of EQ score of male and female
studying in secondary schools of Allahabad

Variable Gender N M SD t df
Actual level of Boys 50 | 134.65 2161 | 1.134 | 98
EQ Girls 50 139.95 17.61

Observation of the table 1 shows that mean and SD of actual level of
emotional quotient of boys and girls studying in secondary schools of Allahabad city
IS 134.65; 21.61 and 139.95 ; 17.61. The calculated t -value of EQ of boys and girls
is 1.134 which is less than the table value (maximum error) for 98 degree of
freedom. This can be concluded from the above that there is no significant difference
in actual level of EQ of boys and girls studying in secondary schools of Allahabad.
Thus the HO1 is accepted. Same is depicted in the Fif.1

Objective2. To compares the level of emotional intelligence of boys and
girls studying in secondary schools of Allahabad.

Ho2: Boys have higher emotional quotient level than girls studying in
secondary schools of Allahabad.

Table 2 showing frequency (percentage) of self -perception on which gender

has the higher level of EQ

Gender Male Female Total
Male 40 (80%) 10 (20%) 50 (100%)
Female 28 (56.67%) 22 (43.33%) 50 (100%)
Total 68 (68.33%) 32 (31.67%) 100 (100%)

Table 2 revealed that 68 participants (68.33) out of 100 participants fall into
the category of male, where they think males have higher EQ levels. Out of 68
participants, there are 40 males and 28 females (80% and 56.67%, respectively).
80% of males' participants have highly perceived their own gender to be better in EQ
levels, whereas 56.67% female ' participants have the same thought. In conclusion,
majority of males and females perceived males have higher level of EQ.

On the other hand, 32 participants (31.67%) out of 100 participants for into
female category where they think females have higher EQ level. out of 32
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participants, there are 10 males and 22 females (20% and 43.44%, respectively ).
20% females participants have perceived females are better in EQ level, whereas
43.44% females ' participants have the same thought. In shorts, minority of
participants perceived females as higher level of EQ compared to males.

A total of 68.33% from both gender perceived males are higher in EQ level.
thus, this has supported hypothesis 2 started that both gender estimate males have
higher level of EQ.

Result
1. There is no significant difference in actual level of EQ of boys and girls
studying in secondary schools of Allahabad.
2. Both gender perceived males are higher in EQ level.
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Omnidirectional Reflection from One Dimensional

Photonic Crystals Containing Negative Index Materials
Sudesh Kumar Singh *

Abstract

We study the propagation of electromagnetic waves through one dimensional
periodic structure consisting of alternate layers of negative index material and
positive index material, for omnidirectional reflection. A new type of band gap, zero
averaged refractive index gap (n,=0), appears at the frequency where the volume
averaged effective refractive index equals zero. The zero-n,, gap is invariant with
scaling of lattice constants and remains unchanged. However Bragg gaps are scale
sensitive. Our study show that n,,=0 is not always the sufficient condition for getting
an omnidirectional band gap. However, zero-n,, gap is less sensitive to incidence
angle and polarization in comparison to Bragg gap.
Key words: Photonic crystals, photonic band gap, omnidirectional reflection,
negative permittivity, negative permeability, negative refractive index, zero averaged
refractive index gap, zero effective phase gap.
Introduction

A photonic crystal (PC) is a periodic structured material that exhibits strong
interaction with light. Due to this, one can find a frequency band for which the
propagation of light is forbidden in a certain direction. The forbidden frequency
region is called photonic band gap [1-3]. PCs are categorized as one-dimensional (1-
D), two-dimensional (2-D) and three-dimensional (3-D) crystals according to the
dimensionality of the building stacks. 1-D PC consists of alternating layers of the
materials having low and high indices of refraction and the dielectric constant is
modulated along only one direction. 1-D photonic crystal can be fabricated on a
1. Department of Physics, T.D.P.G. College, Jaunpur-222002, U.P

Preeminence: An international peer reviewed research journal, ISSN: 2249 7927, Vol. 7, No. 2 /July-Dec. 2017
34



needed wavelength scale easily and cheaply. Depending on the chosen geometry and
frequency region, a lot of applications are possible [4-6].

In 1968, Soviet physicist Veselago [7] hypothesized that a material with
negative refractive index could exist if both dielectric permittivity and magnetic
permeability at a given frequency were negative. He pointed out several surprising
findings in a medium having a negative index of refraction. The Snell’s law of
refraction is modified; the phase velocity of a medium is reversed; the Doppler shift
of a source relative to a receiver is reversed; Cerenkov radiation emitted by a
moving charge particle is in the backward rather than the forward direction;
converging lenses become diverging lenses and vice versa etc. are the some
examples. Although there are natural materials with negative ¢, there are none with
both negative € and negative p. Due to unavailability of material with negative
refractive index, his concept remained an academic curiosity for a long time. An
explosion of interest in this problem was caused at the end of 1990s by creation of
composite media with negative refraction and their first experimental studies [8-11].
Pendry et al. [8] in 1996 showed that it is easy to fabricate an artificial material with
negative ¢ using a lattice of thin wires. In 1999, Pendry et al. [9] showed that a
negative p material could be created using split ring resonators (SRR). Smith et al.
[10] in 2000 made the first demonstration of a composite medium, in which over a
finite frequency band, both effective permittivity and effective permeability were
shown to be simultaneously negative. They used wire array medium and SRR
medium, both introduced by Pendry et al. [8, 9] to construct the composite medium.
In 2001, Shebly et al. [11] demonstrated negative refraction in their composite
material.

The properties of the photonic band gap (PBG), for the conventional
photonic crystal, may be destroyed by the random thickness error caused in the
fabrication procedure. To overcome this problem, two new kinds of PBGs have been
proposed recently: the “zero averaged refractive index” gap and the “zero effective
phase” gap [12, 13].

Li et al. in 2003 [12] showed that stacking alternating layers of ordinary
(positive refractive index) and negative refractive index materials can lead to a new
type of photonic gap with properties very different from that of a Bragg gap which
arises when the volume averaged effective refractive index (n,) equals zero. They
demonstrated that the zero- n,, gap is invariant with respect to a (length) scale
change and insensitive to randomness as long as the n,, = 0 condition is satisfied.
Jiang et al. (2004) [13] studied the transmission properties of a one-dimensional
photonic crystal containing two kinds of single negative media possessing a
photonic band gap with zero effective phase (¢e), which is invariant with a change
of scale length and is insensitive to thickness fluctuation.
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Jiang et al. [14] further reported that the edge of zero-n,, gap is insensitive to
the incident angle for different polarizations leading to an omnidirectional gap. They
found that defect mode inside the zero- n,, gap is independent of the scaling and has
weak dependence on the incident angle. Shadrivov et al. [15] studied the properties
of layered photonic structures consisting of alternating slabs of positive and negative
refractive index materials and demonstrated unusual angular dependencies for the
transmission of such slabs when the averaged refractive index (na) is close to zero.
zero- n,y bandgap of photonic crystal superlattice was studied and also showed that,
unlike the Bragg gaps, the frequency of this is invariant to the geometrical scaling of
the superlattice or the direction of wave propagation in the superlattice [16]. Jiang et
al. (2006) [17] studied the properties of one dimensional photonic crystal (1D PC)
(with positive refractive index materials) containing an g-negative and a p-negative
defect which, with suitable parameters, were equivalent to a transparent material
with zero effective refractive index. The variance of a zero-¢ess gap with an arbitrary
incident angle and polarization were studied by Jiang et al. (2005) [18]. They found
that a zero-¢ess gap can be an omnidirectional gap whose edges are insensitive to
incident angle and polarization. In contrast to omnidirectional gap from a zero-ng
gap, it can be widened by varying the ratio of the thicknesses of two media and is
independent of polarization under special conditions. [19] A zero-n,, gap was also
found in photonic spectra of Fibonacci quasi-periodic structure consisting of
alternating slabs of positive and negative refractive index material by Li et al.. Zang
et al. [21] showed theoretically that the frequency range of the zero-averaged
refractive-index gap can be extended in a photonic heterostructure containing
negative index materials. Index dispersion is shown to broaden the resonant
frequencies creating then a conduction band lying inside the zero-n,, gap [22]. Self-
collimation and focusing effects are in addition demonstrated in zero-average index
metamaterials supporting defect modes. Wu and Li [23] show that total reflection
and total transmission (cloaking) can be achieved by zero index metamaterials
loaded with rectangular dielectric defects by adjusting the geometric sizes and/or
permittivities of the defects.

Mathematical Formulation
Periodic multilayer of positive and negative index materials
Consider one dimensional periodic structure consisting of alternating layers

of (81, ul) and (82 : uz) with d; and d; as the width of the two constituent layers. d
= d; + d; is the period of the unit cell. Note that the conservation of energy requires
that g 4 > 0, i = 1, 2. The corresponding refractive index is given by n; = +/e; [u;
(negative sign for negative index material). The Photonic Crystals (PC) have
periodic frequency dependent permittivity (X + d) = &x) and permeability z(x + d)
= u(X). We consider an oblique propagation of monochromatic electromagnetic field
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(with time dependence e™*) in a periodic structure with oblique wave vector /3 along

the z-axis. For the E-polarization case, one has, \
E, =e” [Aeiklxx +Be—ik1xx]
Hly = —&elﬁy [A eiklxx _ Be—iklxx] (la)
Wty >
HlX = _iellgy [Aeiklxx + Befiklxle
ot
J inregion |
. . ) \
E,. = e [Cebor 1 Debor]
sz = —kAeiﬂy [C eik2xx _ Defikz)(x] (1b)
o K
H2X = _Le'ﬁy [AeiI(ZXX + Be_ikZXX]
W H,
) in region 1l
where K; is the component of the wave vector along x-axis in region j = 1, 2 i.e.
2
w
Kj=éju; 5= B 0

Here, c is the speed of light in vacuum and f is the y-component of wave vector.
Imposing the periodicity constant E [(x+d), y] =E(x, 0)exp (i K d +i gy), where d
=d; +d; is the periodic thickness of unit cell. K is the dimensionless Bloch wave
vector of the periodic unit cell, which define the transmission across the layer and its
dependence on the wave vector component along the 3 can be found explicitly for
two-layer periodic structure [12, 13]. The tangential component of electric and
magnetic fields should be continuous at x =0 and x = d, i.e.

Ei; (x=0)=Ez (x=0% (3a)

Hiy (X =07) = Hyy (x =0) (3b)

In one dimensional periodic structure, the propagating waves have the form of Bloch
modes, for which the electric field amplitude satisfy the periodicity condition.

Ea, (X = d2) = Eg (x = -dy) " (4a)

Hay (X = dg) = Hay (x = -dy) "¢+ (4b)
where d = d; + d; is the period of the structure. Here K is the dimensional less Bloch
wave number which defines the wave transmission across the layers and it depend
on the component of wave vector along the layer £
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Cos (Kd)=  cos (k,,d,)cos(k,,d,) _l(kZXﬂl n klx:UZJ
Kictts Koty

sin (ky, dp ) sin(k,,d3) (52)

or K= lcos‘l{cos(klxdl)cos(kz)(dz)—l(k“ﬂ1 + klx”zj
d 2\ Kty Koyty

sin (Ky, d;)sin(K,,d,)], (5b)
where kix = ki (1 - £/ki®)**? are the x-component of the wave vector in the first (i = 1)
and second (i = 2) media, and ki = wnj/c are wave number in each media with

refractive index n;. We obtain the matrix M characterizing the wave scattering in the
periodic structure for TE mode,

BARE
Bn—l Bn
M M
where M :( 1 12j
My My,
with

M, = pikuch {COS (kZXdZ)JFL[kzxﬂl n Kixtto Jsm(kzxdz)}
2\ Kyt Koyt

M12 _ e—lklxdl |:l(k2x:u1 . klx:UZ JSin(kZXdZ)j|
2\ Kixtty  Koutty
M, =My, and M, = My,
The characteristic matrix can be related easily by the plane wave amplitudes of the
left, right and back waves in terms of transmission (t) and reflection (r) coefficients
for N™ period as,

o), ”

where, M1 = M11 Uyt - Unea, M1z = MpUna
M2z = M2z Un.g - Unez, Ma1 = M21Una
and, Uy =sin[(N + 1)K(w)d]/sin [K(w)d]
So, that the reflection and transmission coefficient r and t are given by,
My _MpMy,

r= and t=M 8
M, SV (8)

Hence, the reflectance and transmittance are given as,
R=|r? and T = [t] (9)
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Results and Discussion

In this paper, we study the omnidirectional reflection from the multilayer
structure with alternate layers of negative index material and positive index material
as its constituent layers.

The complex refractive index of a material is given by N=n+iK==%,/gu ,

where n is the refractive index and K is the extinction coefficient. When the
permittivity,¢ and permeability, .« of a material are simultaneously negative, the

negative root must be chosen.

The propagation of electromagnetic waves through one dimensional periodic
structures consisting of alternate layers of negative index material (layer N) and
ordinary (positive index) material (layer P) is studied. A new type of photonic gap,
zero-n,, gap (na,=0), which arises when the volume averaged effective refractive
index equals zero [12]. This gap has the properties which are very different from the
Bragg gap. This type of gap could not be obtained in the multilayer structures
containing only one type of material (either negative or positive), but only the
structure consisting of both types of material (positive and negative) can show zero
Nav gap. To study the photonic spectra, we use alternate layers of air (np=1) as a
positive index material and a dispersive negative index material having permittivity
and permeability given by,

52 102
s l\lo)=1+ + , 10
(@) 092 —@? 11.5% — @? (10)
32
and, o)=14+—" 11
o) =t e o

where, @ is the angular frequency measured in GHz. Change in permeability and
permittivity of negative index material with frequency are given in figure 1(a).
Depending upon the frequency this figure can be divided in three regions. In the

region |, both permittivity and permeability are negative (31’/“1 < 0), the region Il
is characterized by negative value of permittivity and positive value of permeability
(6, <0, 44, >0and g1, <0) and the region Il has both permittivity and
permeability positive (31, > 0). Figure 1(b) shows the real and imaginary parts of

the index of refraction of the negative index material. The thickness of the layer of
negative index material is dy=12 mm and the thickness of layer of air is dp=6 mm.
The region 1l is of the considerable importance because in this region, the layer N

has negative values for both & and x i.e. a double negative material. Layer P is air
with&, = 14, =1. Sixteen-pairs of alternate layers have been used for the study.
Average refractive index of the system of negative index material and air is given by
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v = % Average refractive index (n,y) for the studied system is zero at
N P

2.3 GHz as represented by figure 2(a). Dispersion relation of the system is plotted in
figure 2(b). Two band gaps appear in the band structure; one centered around 2.3
GHz which is a zero-n,, gap and other is a Bragg gap because in this region both
permittivity and permeability of layer N is positive and it behaves like an ordinary
positive index material.
The reflectance and transmittance versus frequency curve for this sixteen-paired
system for TE polarization have been plotted in the figure 3 at different incidence
angles. As the angle of incidence changes, the second gap, which is a Bragg gap,
changes its position. But, the first gap, which is a zero-n,, gap, does not change its
position and remains the same with the change in incidence angle. Even for a large
incidence angle of 85° there is a very small change in the zero-n,, band edge.
Therefore, zero-n,, gap is an omnidirectional gap for TE polarization. However, the
second gap shifts with the variation of incidence angle as usual for Bragg gap.

Reflectance and transmittance for TM polarization of the same system is
shown in the figure 4. The zero-n,, gap shifts upwards in frequency with the change
in incidence angle. It almost shifts out of the original gap range when the angle of
incidence is increased up to 85°. Therefore, no omnidirectional gap is obtained for
the TM polarization. However, zero-n,, gap is less sensitive to incidence angle and
polarization in comparison to Bragg gap.

We further study the influence of scaling of lattice constant on the bandgaps
of the system. The reflectance and transmittance versus frequency graphs with three
different thickness scales are plotted in the figure 5 for TE polarization and figure 6
for TM polarization. Three ratios of thicknesses used are dy:dp=6 mm:12 mm, 9
mm:18 mm, and 12 mm:24 mm. It is obvious from the Figures that the zero-n,, gap
is invariant with scaling and remains unchanged at 2.3 GHz. For both the
polarizations, the quality of the bandgaps is nearly the same. However, the Bragg
gap shifts with scaling of the lattice constant.

More robust zero-n,, gap can be obtained by lowering the zero-n,, frequency,
because a lower frequency i.e. a longer wavelength means a smaller phase shift,
when a wave propagates through a medium. And only a smaller frequency shift is
required to compensate the smaller phase shift. So, the low frequency zero-n,, gap
should depend a little on the incident angle. For this, we use a negative index
material with effective permittivity and permeability following plasma like
dispersion as given by Jiang et al. [14]:

g(m):l.Zl—@, (12)
)
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and, u(w) =1—£ (13)
w

where @is in GHz. The 1D periodic multilayer consists of alternating layers of
negative index material(layer N) with permittivity and permeability as above and a

positive index material (layer P) with np=3 (& =9 and x =1). The thickness of the

two layers are dy=6 mm and dp=12 mm. Variation of permittivity (solid line) and
permeability (dotted line) with frequency of the NIM is given in figure 7(a). The

frequency region in which g(a)) and ,u(a)) are simultaneously negative is of my

interest. Figure 7(b) gives the plot of refractive index for negative index material
(solid line represents real part and dotted line imaginary part). Average refractive
index of the system of negative index material and positive index material ny, is
equal to zero at 0.6 GHz (figures 8(a)). A gap is formed around this point (figures
8(b)-(c)). This gap is zero-n,, gap. The second gap which appears in the region
where g(a)) and ,u(a)) are both positive is a Bragg gap, because in this region, layer

N is an ordinary material with positive refractive index. To study the influence of
variation of angle of incidence, we have plotted the transmittance spectra of the
system for TE and TM polarizations at different incidence angles (figure 9). There is
nearly no change in zero-n,, gap and is insensitive to the change in incidence angle
for both TE and TM polarizations. So, the zero-n,, gap is an omnidirectional gap for
both the polarizations.

To see the dependence of transmission spectra on the thickness scale,
transmission versus frequency is plotted for three scaled thicknesses for TE and TM
polarizations at normal incidence (figure 10). The scaled thickness ratios are dy:dp=6
mm:12 mm, 9 mm:18 mm and 12 mm:24 mm. It is clear that when lattice constant
increases, the zero-n,, gap does not change with scaling and remains unchanged.
However, the Bragg gap are scale sensitive and they shift downwards in frequency.

Now, we further study the system of negative index material of the same
permittivity and permeability as above, given by Jiang et al., but the positive index
layer of glass (refractive index=1.5). n,=0 is obtained at approximately 0.8 GHz
(figure 11(a)). In this case, omnidirectional bandgap is obtained only for the TM
polarization (figure 11(c)). For TE polarization, as the angle of incidence increases
from 0° to 85° the gap shifts towards higher frequencies i.e. the angle insensitive
gap is not obtained and a small omnidirectional bandgap is obtained (figure 11(b)).
Also, more pairs are required for getting the same depth in the bandgap. If the
refractive index of positive index material is decreased further by taking air
(refractive index=1.0), omnigap is obtained only for TM polarization and for TE
polarization normal incidence gap goes completely outside the oblique incidence
gap, and no omnidirectional bandgap is obtained. Therefore, in contrast to Jiang et
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al. [14], the n,=0 is not always the sufficient condition for getting an
omnidirectional.
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An Investigation into Problems Faced By Visually

Impaired Children in Learning Mathematics
Dr. Rakesh Kumar Dwiwedi *

Abstract

This is not true that visually impaired children cam not learn mathematics; the only
need is to pay attention to improve skills which are essential to learn this subject, according
the abilities of the visually impaired child and not the disability. Many students face
difficulties in learning mathematics and visually impaired student are not exceptional. In
context of teaching mathematics to visually impaired children, visually impaired children
must have been facing sum problem(S) which is/are responsible for present situation. The
present paper focuses on identification of problem of visually impaired children in learning
mathematics.

Virtually mathematics is a product of pure thought. One can say that
mathematics is one of the most fundamental learning components of the school
curriculum. It is an essential component of the curriculum for visually impaired
children, although a demanding one. Its emphasis on the logical thinking and the
opportunity it offers to relate theory to practice are invaluable. It occupies a very
important place in the education of an individual both as a subject of intrinsic value
and for its instrumental usefulness.

One cannot lead his/her life successfully and smoothly without having
elementary and preliminary knowledge of mathematics. At a primary stage of
education, especially mathematics as a curricular Subject, occupies an even more
important place. It is at stage that foundation is laid for the development of
conceptual understanding of mathematics. In this complex Word, importance of
mathematics cannot be neglected and overlooked mathematics can develop such
mental capabilities as logical thanking, reasoning power, systematic examination of
facts and analytical to discovery of solution to a problem.

1. Assistant Professor (Mathematics), Department Of Computer and
Information Science, J.R.H. University, Chitrakoot (UP)
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Learning mathematics is considered to be difficult even for children who can
see. It is thought to be a subject involving basted entities having little resemblance to
real object, which one handles in daily life. Yet the application of even the simplest
mathematical operations and results are numerous. But if mathematics were merely
abstract one is easier for a visually impaired person to comprehend it, because due to
such handicap one is saved from many unnecessary perceptual details. But this is not
by virtue of the development process of concept formation in the child as well as the
nature of the concept and relations involved of learning mathematics. The basic
concepts of mathematics are not merely abstract but they are concrete that gives
these concepts a wide applicability as well as précis meaning. It will never be
acceptable to any mathematician if one says that visually impaired have a different
notion or meaning of any concept mathematics. The acquisition of the concepts can
be achieved only intuitively. The visually impaired are not less competent in this,
what is required is not the perception of concrete particular in all its richness but
most general. (Mani, M.M.G.)

The visually impaired may lack in the incidental experiences, which his
sighted counterparts can make use of, therefore, they need successive interactions
with basic experience and suggestion to arrive at the desired intuitive grasp of the
concept. For a visually of the concepts is not affected.

The present scenario of teaching mathematics is special is very pathetic. In
much school only arithmetic is being taught up 8" for sake only. The students
thereafter can opt to leave this subject and allowed to take Sanskrit, Music or any
other language. However, the curriculum of mathematics for those visually impaired
studying is the same as for their sighted counterparts. Those visually impaired
children, who join integrated education system after study for a couple of years, find
it difficult to cope up the mathematics curriculum as they lag the understanding of
the basic concepts. The need of this study is to identify the areas of problems
encountered by visually impaired children in learning.

Objectives of the study
The study was planned to attain the following objectives:
1. To study the present status of mathematics teaching in special schools for
visually impaired children.
2. To study the availability of various special aids and appliances for learning
mathematics for visually impaired children.
3. To identify the problem of visually impaired children who opted
mathematics.
Delimitation of the study
The following were the delimitation of the study:
1. The study was delimited to visually impaired children who opted
mathematics as one of their subject.
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2. The study was carried out on a very small size of 100 visually impaired

children.
Sample and sampling procedure

The effectiveness of any research work depends on selection of a good
sample. As population in the present study was very limited, hence, random-cum —
purposive sampling procedure was adopted for sample selection. The preliminary
data collected about the integrated schools. The analysis of the preliminary data of
these students resealed that 100 students were opted mathematics as one of their
subject. Hence, the sample of this study consisted of hundred visually impaired
students.
Hypothesis

Since this study was aimed at identifying the problems of visually impaired
students in learning mathematics, it was hypothesized that such students not face any
problems in learning mathematics.
Tools
The following tools were used in this study:
1. Preliminary Data Blank:- This was developed in order to collect the basic
personal information like name, age, sex. Class, extent of visual loss, age at
onset of visual impairment etc. of the students.
2. A questionnaire was constructed by the investigator to identify the problems
face by visually impaired children in learning mathematics, as he could not
found and standardized tool for purpose. This questionnaire consisted of 60
items. Out of which 10 requiring descriptive answers and the 50 had three
options each. This ware discussed in detail with experts in the field and on
the basis of these discussion 20 items, which were found not very relevant,
were dropped. Hence, the final questionnaire consisted of 40 items.
Data collection procedure

In the first face, the personal information about the students studying
mathematics both in special and integrated education program was collection which
the help of personal Data blank. In the second face, the investigator personally
contacted the sample to collect the Data about the problems faced by them based on
the questionnaire.
Statistical techniques

Since the present study did not involve comparison, working out percentage
has made the quantitative analysis.
Major findings

Visually impaired students expressed that their major problem in learning
mathematics was that the facilities necessary for learning the concepts of this subject
were not available to them. The children were neither have their mathematics text
book in braille version nor do they have equipment essential for learning
mathematics like geometry devices and Taylor get discouraged because of such
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facts. That Present study is in line with previous studies of kumara Pushpa and

Kalaselvi G, who both reported that visually impaired children face problems.

Related to shortage of braille material and special equipment for learning

mathematics. Visually impaired children also uttered that time equipment for

learning mathematics for one period is not sufficient. Most of the visually impaired
children emphasized so giving extra time in one period for learning mathematics.

This finding is very important so Fas as the promotion of teaching this subject is

concerned. The provision of additional time will help these visually impaired

children to pay more attention on learning the concept of this subject.

Surprisingly these visually impaired children, although not all (55%) stated that
there are some areas in the mathematics curriculum, which they may not be able to learn
correctly as it needs visual experiences. They also reported that the curriculum needs some
modifications. However, 40% of the respondent visually impaired children expressed
opposite view on this regard. This is contrary to all the previously available studies, where
it has strongly advocated that the curriculum needs not change. Earlier studies revealed the
need of adaptation and development of new and based material for use with these children
for teaching some spatial concepts.

The major problem in promoting teaching-learning this subject in both
special schools as well as in integrated program is the exemption. Which the visually
impaired children enjoy. Due to this, on one hand visually impaired children do not
take any interest, the teachers on the other hand; Do not want to take pains teaching
this subject. This is perhaps the reason of few visually impaired children mentioning
that some in the mathematics curriculum need modification or omission. Another
important observation made by the respondent visually impaired children was that
their presents ware not supportive enough in making their works to learn
mathematics. This is perhaps because of the fact that parents, in making their works
to learn mathematics. This is perhaps because of the fact that parents, in the absence
of objective understanding of the restriction imposed of the visual impairment do not
realize the importance of this subject and they are unaware of the capabilities of their
child. More than half of visual impaired children reported that they do not
understand properly the concepts of mathematics by way of teaching (method) by
their teachers.
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Heroic Struggle in Arun Joshi’s The City and the River
Dr. Siddhartha Sharma *

Arun Joshi’s The City and the River (1990), the fifth novel is “a commentary on the
times” and “a political parable”. At one level it is a political parable revealing the ruthless
governing of the City by the Grand Master and his fawning Council of Advisors. On the
other hand are people who struggle and suffer immensely to maintain freedom and liberty of
spirit. Joshi has made use of prophesy, fantasy and politics and presented the story in a
wider backdrop of violence and corruption. The book is a severe commentary on the violent
times, containing echoes of the Indian emergency in the 1970s. Parallels may be found
between the Emergency regime of 1974-75 in India and the one portrayed in the novel. The
huts of the mud-people are erased in the manner of what the then government did to widen
the streets in the name of beautification, “Sundarikaran”, of the city of Delhi during the
Emergency. In the manner the Grand Master acquires unlimited powers and leaves no
stone unturned to anoint his son to the throne is reminiscent of what the then Prime Minister
did. In the novel we find coexistence of the two extremes at every level. Hermits, yajnas,
sacrifices, and primitive people co-exist with electronic surveillance, ultramodern lasers,
helicopters, videos, spying and inquisition. It is a severe indictment of the corruption and
malpractices of political leaders, businessmen, the police and armed chiefs. It is a heroic
political novel with a difference fusing satire and philosophical discussion.

Keywords: Parable, Sundarikaran, Hero, oeuvre, prophesy.
Heroic Struggle in Arun Joshi’s The City and the River

Arun Joshi’s The City and the River (1990), the fifth and last novel strikes
an exceptionally different note from his earlier novels in several respects. The first
four novels are concerned with individual lives, whereas The City and the River is a
departure from the existing oeuvre of Arun Joshi as it is “a commentary on the
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times™ and “a political parable.” In this novel, Joshi has used prophesy, fantasy and
politics and presented the story in a wider setting. The work is a severe commentary
on the times beset with violence and corruption, containing echoes of the Indian
emergency in the 1970s. Parallels may be found between the Emergency regime of
1974-75 in India and the one portrayed in the novel. The huts of the mud-people are
razed to the ground in the manner of what the then government did to widen the
streets in the name of beautification, “Sundarikaran,” of the city of Delhi during the
Emergency. We discover close resemblance between the power structure of the two.
In the manner the Grand Master secures unrestrained powers and leaves no stone
unturned to anoint his son to the throne is reminiscent of what the then Prime
Minister did. We find an uneasy coexistence of the two extremes at every level.
Hermits, yajnas, sacrifice, primitive people co-exist with electronic surveillance,
ultramodern lasers, helicopters, videos, spying and inquisition. In fact the novel
moves on two levels simultaneously. At one level it is a political parable revealing
the unscrupulous and ruthless governing of the City by the Grand Master and his
corrupt and fawning Council of Advisors. On the other hand are people who struggle
and suffer immensely to maintain freedom and liberty of spirit. It is a severe
indictment of the corruption and malpractices of political leaders, businessmen, the
police and armed chiefs. It is a political novel with a difference fusing satire and
philosophical discussion.

In the “City” of the Grand Master, tyranny and repression, hypocrisy and
deceit, selfishness and corruption, violence and destruction are pervasive. The events
portrayed are reminiscent of the emergency in India, as the aftermath in both the
cases proved disastrous to the rulers. While the rulers succeed in doing away with
the adversaries, God punishes them for their crimes. When human beings fail, it is
nature (God) that punishes the wrong-doers. The river is flooded and the king
helplessly “gazed at the vast sea in a stunned silence” (257).

It justly claims a privileged place among the political novels of our literature
as it strongly comments on the political scenario of the past, the present and the
future. Joshi broadens his canvas, turns his attention from the private to the public,
and deals with the socio-political and existentialist crisis of the entire “City” which
is every city. He takes up his favourite existentialist issues, but sees them through
the spectacles of politics and thereby elevates the novel to the level of political-
allegorical satire.

The novelist offers a vision of life that is relevant to both — the individual
and the nation as well. The metaphysical questions that he seeks to explore in the
political context that reflect men’s ambition, egoism, selfishness, defiance of Truth,
and the suffering consequent upon them. He stresses the need for spiritual
commitment and collective responsibility to do away with evils. Concerned with an
entire race, the novel turns out to be, as Chatterjee says, “an allegory of Indian
history and its mythic truth,”* or as Gita Hariharan aptly puts it, “a parable of
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political society—the endless variations of the relationship between men and
power.” This metaphysical dimension redeems the novel from being a mere
political satire.

The novel consists eleven sections including a Prologue and an Epilogue. The
Prologue strikes a fresh note in Joshi’s fiction. Set in a fictional locale, the scene of
action is a Nowhere City. The dramatic conflict stems from the struggle between the
Grand Master and the Boatmen. The city and the river in the novel are two opposing
symbols. The palace Astrologer, mentor of the Grand Master and the hermit of the
mountain are disciples of the Great Yogeshwara. The prophecy about the advent of a
king make them choose to interpret it differently, resulting in great struggle and
suffering. Boatmen’s leader, the Headman, tells the Astrologer: “We have no quarrel
with the Grand Master and we have no quarrel with you. It is a matter of allegiance,
our allegiance is only to the river and cannot be shared.” This accentuates the
conflict between the city and the river, between the Grand Master and the Boatmen
and lends a vitality and piquancy to the plot. The city’s separation from the river and
all that it stands for leads to death and destruction.

The Boatmen are heroic in their struggle. The are ready to sacrifice
everything for their loyalty towards the river. The brick-people and the mud-people
can be persuaded, “cajoled, distracted, and, if necessary, threatened” (13), but the
Boatmen oppose the Grand Master’s plan and refuse to give in to his whims. Though
they are simple and poor, but they are far away from being simpletons, they are
prepared to pay any price for their true existence. They are courageous, honest and
bold enough to call spade a spade. The Grand Master regards them
“incomprehensible and stubborn” (14). The Grand Master’s father had once advised
him: “Boatmen are not as simple as they seem. They consider themselves to be the
children of the river, and to the river and river alone do they hold allegiance. They
believe, unfortunately with their hearts, and for their belief they are willing to die.
And don’t let their poverty mislead you into believing that they can be bought” (14).
Despite heavy odds, they stubbornly oppose the Grand Master to maintain their
identity and way of life. The high and middle-class people never protest and adjust
themselves with the changing circumstances. The lowliest and the poorest boatmen
living in the mud huts are the most heroic and authentic in their struggle as they do
what they feel like doing. For half of their time “they spend sitting about on the
sloping river bank talking, singing, meditating, playing the one-string” (14). The
middle class men lack in authenticity as they adapt themselves to the situation and
do not practise what they feel like doing. They are unhappy because they have
abdicated their freedom to the rulers in the hope of getting a higher position in the
administrative hierarchy.

The highest or ruling class are the most corrupt, morally bankrupt, utterly
shameless hypocrites. The Grand Master, in the name of welfare and prosperity of
the city, declares the Era of Ultimate Greatness with the motif of consolidating his
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own position to become king and pave the way for his son as well. The Grand
Master is “a master of ambiguity” (197). On the night of the boatmen’s blockade in
the river, he orders their simple musical instruments to be destroyed with laser-
weapons. He and his Ministers practice “Bad Faith.” He is a thorough fraud. As per
the Professor’s last wish, he instructs the Astrologer to issue a decree but not to think
of implementing it: “Issuing a decree, Astrologer, does not mean its immediate
implementation” (168). The Grand Master and his cringing Council of Ministers fail
to look into the nature of their “freedom,” freedom to become “for itself” or “in-
itself.”

The Grand Master wants absolute loyalty from the Boatmen. To ensure the
Astrologer carries the message of “the Triple Way or the Way of the Three
Beatitudes™ to the people. “The Era of Ultimate Greatness” (23) is declared to drum
the fear of the palace into them. It enjoins them to follow the Astrologer’s Three
Beatitudes. But the Boatmen are dead against any allegiance to any human being.
Every night a few boatmen are transported to the Gold Mines and are made to
undergo physical and mental torture till “the idea of the self is suitably dissolved”
(161). The case of Patanjali, who is arrested, as a substitute for Master Bhoma, is
exemplary. When Dharma tells: “You only have to apologise and you will be set
free,” Patanjali boldly asks: “But why should I apologise? I have done no wrong.
Rather the Grand Master should apologise for making such absurd rules”(26). The
boatmen under Bhumiputra—a scrawny, bearded, mathematics teacher who hails
from the mud-quarters —struggle hard to maintain their authenticity in the Sartrean
sense of the term. A state-sponsored terrorism is let loose and a large number of
boatmen, who have spurned the Astrologer’s Three Truths and burnt the Grand
Master’s effigies, are thrown into the Gold Mines. Every effort is made to crush their
protest and make them fall in line.

There are some among the brick-people also who are concerned about their
own selves. The professor sacrifices everything including his life, in search of his
pupil Bhoma who has been picked up in one of his night operations. In spite of the
dire consequences he could meet, he does not shun his search. He too is thrown into
the Gold Mines (the huge dungeon) where he gets emaciated and then finally dies.
The grand father, Dharma’s grandfather, is yet another character who risks his life
by giving refuge to Bhoma at his farm. He, along with Dharma, Shailaja and Bhoma,
dies in the massive attack by the armed forces of the Grand Master.

Bhumiputra, popularly known as Master Bhoma, is also one of the characters
who is ready to sacrifice even hL. life for the authenticity of his existence. He is
considered by the police as the “kingpin of a conspiracy” (43) against the Grand
Master, and is arrested for “making subversive propaganda at the university”(43).
Unlike other university teachers who side with the Grand Master to ensure his
blessing, Bhoma firmly believes that the king is “Naked”(153). At the end of the
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fortnight, the staff secretary called Bhoma and told him to stop preaching his
parable, or face “serious consequences” (154).

Bhoma is in the grips of fear and assures the secretary that he would eschew
such acts. But his authenticity makes him restless; he feels ashamed and is moved to
tears. But before he has surrendered himself shamelessly to the spineless authorities,
the Hermit of the Mountain meets him. Like Lord Krishna, the Hermit helps Bhoma
(Arjuna in mythological parlance) as to who he is and the role he is to play in the
scheme of things Almighty has predestined. The great Hermit exhorts him: “You
have been chosen to speak. The great river has chosen you to speak with the tongue
of men what they cannot hear in her troubled lament.... Having spoken you will feel
lighter. The weight shall dissolve, the shackles fall” (153-54).

There’s a possibility of revolt against the Grand Master. He gets Bhoma
arrested but he escapes to the great consternation of the authorities. Now the
Professor, an astronomer of great repute, decides to find Bhoma. Unlike the
Astrologer who computes from the movement of the planets the fate of mankind, the
Professor, in his “Twenty years of friendship” (27) with the stars has earned
“complete freedom” (28). He is so engrossed in his work that he remains totally
oblivious of the political developments in the city. The news of Bhoma’s arrest
disturbs him. The Professor, with the Little Star by his side, searches Bhoma
everywhere and is shocked by the corruption, tyranny, degeneration and repression
of the City. He fails to find Bhoma and the search leaves him physically and
mentally broken. He gives up the search and leaves the city. As Subhash Chandra
aptly remarks: “Arun Joshi, therefore, in his novel The City and the River, is dealing
with the universal predicament of the modern man, besieged as he is by debilitating
forces.”® But the delay in the fulfilment of prophecy makes the stubborn Grand
Master edgy. Fear sets in and with it confusion. Mortally afraid of Master Bhoma
and his propaganda, he devices a evil plan with the Astrologer; to effect an
“unquestioning allegiance to the prophecy’s goals” (60).

The novel is suggestive of the fact that a man must attain mastery over
himself and overcome his fear and selfish desires. A thorough cleansing of the soul
is a must before one receives the vision of truth. According to the Great
Yogeshwara, this is true of a nation, a country or a city: “Cities, my children, even as
men, make their own horoscopes” (217). But such things are easily said than done,
as the disheartened Minister for Trade says ruefully:
That is where the rub lies—in action. Where one should raise standards of rebellion,
one foolishly seeks compromises. Where one ought to call spade a spade, one
merely stays dumb—and hopes for the best. Where is the cure Great Hermit? (69).
Like the great Indian sages, the Hermit replies that the “cure” lay “within oneself”
(69).

The power-hungry Grand Master is not contented with consolidating his
position only, but wants his son also to ascend the throne after him. The Astrologer
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is the Grand Master’s tool who advances attractive arguments in order to justify the
perpetuation of the rule of a family when he argues: “No sacrifice is greater than the
sacrifice of a young son” (101).

The Grand Master exploits the religious sentiments of the credulous masses
and asks the Astrologer to perform a “yajna”. He substitutes the hymn of the sacred
river with another composition that speaks of “the greatness of kings and their
indispensability to the earth” (97). The blasphemy is protested by the Hermit, which
the Astrologer ignores and uses the occasion to swear unquestioning allegiance to
the Grand Master, and also to crown his son as his successor. Excepting those who
swear allegiance to the Grand Master, the rest are delivered to the Gold Mines. The
so-called Bhoma Conspiracy is published to gain public sympathy and thereby “to
change the balance of power” (111).

The rising tyranny of the Grand Master intensifies the misery of the boatmen.
The condition of the city is so excruciating and awful that he decides to complete
Bhoma’s unfinished work. He opens a lottery stall and begins to recite the parable
of the naked king. which leaves the boatmen hypnotised. The Grand Master and his
clique are so terrified that they get the Professor, Shailaja’s brother and the Headmen
arrested and tortured in the Gold Mines. The lottery stall, the symbol of protest and
defiance of authority, is pulled down, but the Grand Master fails to contain the
resistance.

The Professor is flabbergasted to realize that men ... “had the audacity to
bury other men in dungeons of unending night” (163). The inhuman torture that
leads to the Headman’s losing her eyesight impels the Professor, like Mahatma
Gandhi to undertake fast-unto-death. And the Professor also dies in the Gold Mines.
The naked truth is before the Grand Master and his scheming Minister, but they dare
not face it for fear of losing face. The disheartened Rallies Master says to Vasu the
journalist:

A great city is preparing to immolate itself because its Grand Master and his

council dare not lose face. So be it. It is better that the city is destroyed than

the Grand Master loses face (75).

But, things take an sudden turn at this juncture. Bhoma comes back.
Bhumiputra finds the meaning of his life not in escape but in action, and he changes
into a dedicated man of action. The Hermit goads him to lead the boatmen who, after
his escape “felt like orphans in an evil world” (144), to freedom. He excites the
boatmen, reminding them that they are the children of the sacred river, and should
swear adherence to none but the river. Under his guidance a campaign is launched
for the release of the Headman. The persuasions fail and the boatmen go on strike.
The strike moves peacefully when unexpectedly “shock brigade” of the Education
Advisor offers unconditional support despite Bhoma’s unwillingness and the
movement turns violent. Violence mars the hitherto non-violent movement:
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Within hours the uprising spread from the great river to the pyramids. Shops,

schools, buses, telephone exchanges and railway stations were systematically

burnt (182).

As Usha Bande aptly remarks, “In its demonic image, the city becomes the city
of destruction, a great ruin of pride.”’

The Grand Master holds a top-secret meeting in an underground chamber of the
pyramids at night. He becomes the King and appoints the Minister for Trade as the new
Grand Master of the city. While the Seven Hills celebrate the Grand Master’s ascension
to the throne, an unequal war rages between the boatmen and the army. The boatmen,
Bhumiputra and those who side with him perish. Before his death, the Hermit performs
his last yajna of the immortal Time and his consort, the river, to annul the blasphemy
committed by the Astrologer. He is blessed with a vision:

And the deluge that follows turns the river into an “ancient sea, like the sea that
had first condensed on the whirling planet a billion years ago” (257). And in its
“churning whirlpools” (259) is swept away the entire city with its Seven Hills and the
Pyramids like it did the Indus Valley Civilization in the 6th century BC.

Only an illegal child of the boatmen, as Amur remarks “escapes from the deluge
to lead, like Shishumar of the Indian myths, another resistance at another point in
history.”®

Even though the City is washed away, the cyclic march of humanity continues.
Again, on the ruins of that city, a new city springs up. The river flows on eternally, and
the city is ruled by the Seven Hills, and yet by another set of councillors. The conflict is
eternal: “The conflict that shall come will also be the same: a matter of allegiance, to
God or to man” (262). The city is set for yet another conflict between the forces
representing politics and religion over the issue of allegiance. The river is eternal, a new
city shall rise from the ruins of the earlier one, and the characters shall also be there to
play their roles in this eternal conflict, and the tragic saga of humanity beset with
violence and corruption, it seems, will continue.
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Empowering Women: Issues and Challenges, with

Special Reference to India

Dr. Manisha Upadhyay *
Abstact
Women and men both are not separate entity but are complementary to each of
other. Both should be given equal and full opportunity for development. Women should
maintain their position of power, wealth and knowledge only then family, society and
country can achieve the target of development. Unfortunately, a time came when place of
women in family and society started degrading, change came at level of thinking attitude
and tradition. Women were regarded as object of consumption. They were confined to four
walls of house observing Pardha. They were dictated and ordered. They were considered
child giving and meant for house services. Female child abortion, not sending school to girl
children, early marriage, dowry system making them dependent on male in the family.

Introduction

Several social reformers and women movement brought some change.
Universal education, Sarva Shikha Abhian, emphasis on women education, free and
compulsory education, lowering down the illiteracy made way in empowering
women. Now Rajya MahilaAyog and several others legislative steps cleared the
way. Women today are entering in almost all fields. Some of them occupy highest
position in different areas, may be defence, administration, business, bank service
and education but percentage is not worth to mention. Still much has to be done to
make the situation meaningful.

Human beings constitute two sexes; Male and female, through which the
chariot of development proceeds. Both are counterpart and important. Any one
single is meaningless. Emphasizing this accept lord Shiva is called ArdhNarishwar,

1. Assistant Professor, Deptt. of English, Khun Khun Ji Girls PG College, Lucknow.
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half male and half female. Women are neither property nor object of consumption,
they are co-partner in the journey of life.Reproduction takes place with the union of
both. Therefore, in development both play equal part. If one is inactive, suppressed,
weak, the other will not be able to do well. Both are inspiring agent for each other

and complementary. India’s ancient philosophy was ‘T RRqUSI~H-Id=eadr:”
ACREN

The women were given importance thinking that it will bring peace, harmony which
will make a healthy family. There have been ladies of high status in all fields, may it
be power, wealth, knowledge. There are three Devies Durga, Lakshmi and Sarswati.
They always bused to live with their counterpart. It was well recognized that one
cannot face well without the others. Absence of one will bring unhappiness in the
family, society which will lead to poverty, darkness and the whole unit will become
weak.

In course of time, attack of foreigners, lust of mail changed the situation and
PardhaPratha came in to existence. Women were confined to home under the four
walls and many restrictions were imposed. They were treated as slaves Charan Dasi
and were meant for house services. “srare e ol 7/ TE FwEET! Ao F T gY AR arE §

" Like this many negative opinions where famed and women were treated as

weak, soft, unable to do many work they became dependent. They were deprived of
education, power and wealth. This dependency created many problems. Early
marriage, illiteracy, Sati Pratha and many other evils generated which lead to faulty
development of society, atrocities on women, rapes, kidnapping etc. These things
created unhappiness in the family and society.

In many background areas there is trend of early marriages and child birth
because of poverty, insecurity and illiteracy of parents. A report on the crime against
women by the National Crime Records Bureau comes with alarming statistics. The
Crime Head Wise details of reported crime during the year 2016 along with
percentage variation are presented in the table.

Table 1: Crime-head-wise Cases registered (CR), Persons Arrested (PAR), Cases
Charge Sheeted (CS), Cases Not Charge Sheeted but final report Submitted
(CNCFR) (Cases Unsolved), Persons Charge Sheeted (PCS), Cases Convicted
(CV), Conviction Rate (CV) and Persons Convicted (PCV) under Total Crimes
against Women during 2016.
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during Crime-head- PAR CS |CNCFR| PCS | CcV |Conviction | PCV
wise Cases registered Rate (CV)
(CR)

Rape 38891 | 48701 | 33594 | 1465 | 43481 | 4739 25.5 6285

Attempt to 5719 | 5945 4286 642 5087 | 215 19.5 278
commit rape

Kidnapping

& abduction | 64618 | 60660 | 29094 | 13582 | 40651 | 2588 22.0 4505

of women

Dowry 7623 | 20545 7067 552 16319 | 1340 30.8 3355
deaths

Assault on

Women with | 84728 | 110340 | 71527 | 4488 | 95683 | 6917 21.7 9511

Intent to
Outrage her
Modesty

It is the need of the time to think about the role of women in the development
at national and international level. This needs their empowerment from various
dimensions. Though the Indian constitution gives equal rights to thembut in actuality
the picture is far from being satisfactory. There are various reasons behind this, that
need to be analysed and solved as early as possible. After protest from various
sections especially from women of twentieth century has brought tremendous reform
in the field of education administration and politics. Women have emerged as
powerful member of society but number is not so large. Almost fifty percent of the
population if not given proper attention the country cannot develop properly. Thus,
women empowerment needs special attention.

Some social reformers raised their voice, women were awakened, legislative
acts passed. But without change in attitude, traditions, costumes, thinking, nothing
solid could be done Raja Ram Mohan Rai, Balganga Dhar Tilak, Vivekanand,
Mahatma Gandhi and many others put emphasis on spread of education in general
and women education in particular.Swami Vivekanand said “Educate your women
first and leave them to themselves, they will tell you what reforms are necessary”.
Several commissions one by one made for the uplift of women education and their
employment. Several education reform bills and bills to check atrocities on women
have been passed. Restraining Child Marriage prohibiting to take work from
children, Kanya Shiksha Yojana, education for all, KanyaVivaha Yojana, Nari
Samman Yojana etc have put some impact. As a consequence of it, status of women
started raising. Still there are several problems on the way. Access to opportunities
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for gaining knowledge and skills would equip the women in India to contribute the
growth of the nation and in turn women too will get better position and prestige.

Lower rate of literacy and lack of proper education are one of the several
problems. Lack of education hinders the growth of women personality and makes
them dependent on the opposite sex. This provides patriarchy a fertile ground to
exist. Uneducated women are treated with more discrimination as they are unaware
of gender equality rights. Lower literacy in females causes imbalance in society to
allow inequity. The literacy rate is lower for women compared to men-the literacy
rate is 60.6% for females, while for male it is 81.3% the 2011 census however
indicted a 2001 to 2011 decadal literacy growth of 9.2 % which is slower than the
growth seen during the previous decades.

Low employment, financial hard ship and dependence is another serious
problem. Women’s entrepreneurs have to deal with the conflict between their
personal life. How to manage their children and family and get the support of their
family is the biggest challenge they face, because of being the birth giving the
upbringing of the children is posed on the mothers. Household relations shows
gender bias,women are not given due place in family matters. They are meant for
inside work only. Due to gender biases in health and nutrition there is unusually high
mortality rate in women reducing their population in India and other countries of the
World.

Negative attitude, bad traditionsrelated to women are also great challenge in
empowerment of women.The societal disadvantage andinequality they face because
they are women, shapes their experience of poverty differently from that of men,
increases their problems and makes it more challenging for them to climb out of
poverty. In other words, poverty is a gendered experience — addressing it requires a
gender analysis of norms and values, the division of assets, work and responsibility.

In most societies gender norms define women'’s role as largely related to the
home as mother and caretaker and men’s role as responsible for productive activities
outside the home. Those norms influence institutional polices and laws that define
women’s and men’s access to productive resources such as education, employment
and credit. There is overwhelming evidence from around the world to show that girls
and women are more disadvantages than boys and men in their access to these
valued productive resources. There is ample evidence to show the responsibility of
women and the challenges they face within poor household communities are
different from those of men. Persistent gender inequality and differences in women’s
and men’s roles greatly influence the causes, experiences and consequences of
women poverty.

Barriers related to health and safety are also important obstacle in empowering
women. Traditions in a family play a fundamental role in developing a girl’s
physical, mental and social health status. Cultural values embedded deeply in family
tradition making her access to health care limited and most of the time dependent on
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family decision. In terms of seeking health for herself a woman has no control over
decision making, difficulty in accessing health centers and dis comfort with
communicating with male physicians. With a patriarchal system dominating woman
are not allowed much liberty in terms of education and freedom of any kind,
including freedom of movement.

Another factor inhibiting women’s empowerment and better health status is
lack of support from husband’s family. Barriers imposed by the community play a
primary role in opposing women’s empowerment resulting in poor health indictors.
Disregarding girls” education, restricting the decision-making power and the
mobility of women and misinterpreting religious teaching are some of the many
community- instituted barriers. As for health care providers the situation is not
different. As women do not have any economic autonomy the cost of health care is
definitely a barrier to appropriate and quality health seeking. Even if care is accessed
there is communication gap between male physicians and female clients, whose
problems are considered to be of lesser important than male.

Many stereotype customs for women are prevailing in society.The epics
Mahabharata and Ramayan both advocate high prestige and position for women,
their educational and marital right and even the right of working not under but at par
with men. But scenario all together changed from the time of Smritis and
Dharmashastras as the status of women started declining. Perception of Smritis and
Shastras clearly painted a customary stereotype for women who were bound to
follow subordinate and assigned roles in comparison to men of every stage of their
life. Manusmriti, proclaims “By a young girl, by a young woman, or even by an aged
one, nothing must be done independently, in even her own house. Day and night,
women must be kept in subordination to the males of the family; in childhood to the
father, in youth to her husband, in old age to her sons: a woman must never be
independent” Picture of women is weak, submissive, feeble and secondary citizen in
the entire Indian cosmogonic psychology. Before independence there were
considerable brutalities and barbarities in day to day customs of India like Sati-
Funeral customs wherein widows were burnt alive on their dead husband’s pyre,
imposition of celibate widowhood, female infanticide and early childhood
marriages. She is still not given enough freedom as the common or universal lot of
women in India is aptly bracketed by Shantha Krishnaswamy as; “she is a creature
who saw a child is sold off to strangers for a bridal price, are when she grows up,
serves as the supplier of dowry for her husband’s family, or who as widow in a final
act of obliteration immolates herself on her dead husband’s funeral pyre to be
acclaimed as ‘Sati-Savitri’, as an immortal.

Lack of autonomy, identity and recognition for women in Indian family is
also a great challenge.In India, since ancient times women’s character and life was
rigorously categorized; she was a mother, a daughter or a wife. In all these roles she
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had to devote herself to certain assigned norms; she had no autonomous identity and
recognition as a human being. Indian society brands women as ideally affectionate,
tender, dependent, meek and submissive. According to Sarabjit Sandhu “The
position of women appears to be very strange. Like a pendulum she is swinging
between the contrasting forces of acceptance and rejection, flexibility and rigidity,
fantasy and reality and revolt and compromise” In India, the women are neither
independent nor free. She is sandwiched between the two.

Starting from 1986, the new education policy, a vast change can be seen in
increased status of women with regard to increase in literacy, education,
employment and place in society. In spite of advances, women have made in many
areas of public life in the past two decades, even today position is not satisfactory. In
all fields at all stages,they are far behind than man. At primary level they occupy one
to one but at middle stage, one to five and one to twenty at top level. Women deans
and professors are a minority group and women vice-chancellor are still a rarity.
Dawn of twenty first century has given India important place throughout the world.
Tremendous increase in higher education, technical education, increase in numbers
of universities and colleges have given new horizon for development to women.
Thus, possession on wealth, power and knowledge comparative to earlier have
increased.

Table 2:
Enrolment in Professional Courses in Universities and Colleges (2016-17)
Level | Management Academic Professional
Male Female | Total Male | Female | Total

Government 4884508 | 4745610 [9630118 | 1179948 | 823384 | 2003332

UG | Govt. Aided 2010471 | 2332357 |4342828 | 431427 | 369380 | 800807

Private 3047605 | 3078626 (6126231 | 3722557 | 2330156 | 6052713

Government | 733666 | 1005743 [1739409 | 386348 | 296757 | 683105

PG | Govt. Aided | 153842 | 281349 | 435191 | 54306 | 72180 | 126486

Private 154652 | 244828 | 399480 | 517582 | 433329 | 950911

Today women are entering in defence services, police service, bank, business
and industries. They are getting chance to occupy administrative services, legislative
process as M.P., M.L.A, Pradhan etc. great number of women are entering in the
field of school, college and university education as students, faculty, principal,
professor and vice chancellor. Today there are as many as thirteen women Vice
Chancellors. The under representation of women in higher education management is
well documented and serves to demonstrate that the pool of managerial talent within
country is not optimally utilized.

Apart from co-education facility, women postgraduate colleges and women
universities are working. But still women are not at equal position. A lot has to be
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done. At family and society level much have to be done by broadening the thinking,
attitude of the people. Some propagator of women empowerment are creating gap
between male and female. This will increase the gap and dissatisfaction, need of the
time is of mutual respect, understanding and help which will bring peace and
happiness. It is now matter of happiness that primary level education is now widely
available almost in all countries and opportunities for secondary and higher
education are increasing. This will help in empowering women in all fields.
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Law on Human Trafficking: Its efficacy in
addressing child labour abuse

Vipin Kumar Mishra *

The ill fated Nirbhaya incidence (16 December 2012 in New Delhi) impelled the
emergent need for amendment in laws relating to women security and safety
resulting constitution of three members committee under chairmanship of retired
Justice J.S.Verma vide Government Notification Number SO (3003) E, Dated 23
December 2012 to look into possible amendments in the criminal law to provide for
quicker trial and enhanced punishment for criminals committing sexual assault of
extreme nature against women. In view of the significance and urgency of the task,
the committee, undertook to perform it within 30 days and after a marathon synergy
submitted its report paying tribute to the departed soul. The paras 15-18, 21-23, 29,
40-49, and 63 of the report which explained the justification and the need of
recommending for making of new law on human trafficking, resulting in enactment
of the Criminal Law Amendment Act 2013, which replaced old section 370 of the
Indian Penal Code (here in after called IPC) and inserted two sections 370 and 370A
in IPC to address crimes related to human trafficking.

The present criminal law on human trafficking is foreign in its genesis and almost a
literal translation of Palermo Protocol, 2000 also know as United Nations Protocol
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to Prevent, Suppress, and Punish Trafficking in Persons Specially Women and
Children with minor changes. Its efficacy is still to be tested in addressing the
various issues of trafficking prevalent in Indian scenario, with required suitable
changes in order to extract its effective potential. In this light the present empirical
study is focused on the issue of bonded child labour of ‘Saharia’ tribe residing in
village ‘Sakra’ of district Lalitpur.

The Perspective

There were about 80 ‘Saharia’ tribal families in the year 2014, residing from
generations in the village ‘Sakra’ surrounded with lush green forest area and rocky
topology. These families were almost dependent upon sporadic local jobs and sale of
forest products. Educationally and economically marginalized, devoid of every
modern civic facility they were destined to lead a primitive life. Males were engaged
in manifold economic activities i.e. working in daily wages schemes like MANREGA,
toiling in private labour, sale of nuts and fruits collected from local forest, digging of
rock and stone mines, and sale of illegal alcohol whereas the females were engaged
in domestic servitude including extraction of illicit liquor, illegal cutting and selling
of forest wood. Even all these economic activities of this tribe were insufficient to
meet the daily needs of their family. They were surrounded with and in habit of
facing manifold problems like, lack of permanent job opportunities, scarcity of
money and with rare exception were even unable to manage two square meals a day
during the course of their life. Thus their starving condition compelled them to sell /
mortgage their children to the group of cattle grazers of Rajasthan for nominal
payments of three to four thousand rupees, employed for the affairs and management
of their cattle. As in summers (March to June) there was lack of fodder in Rajasthan
the cattle grazers moved with their cattle towards plains of Uttar Pradesh and Bihar
where ample fodder was available. In this course they needed servants to move
along with their cattle and manage their up keep and security. Thus the children
served as servants of these cattle grazers with the duty of looking after all the affairs
of their cattle.

It attracted the attention of print media in the year 2014. The news was highlighted
with headlines “ROTI KE LIYE BACHHO KO RAKH DIYA GIRVI” (Amar Ujala, 26 April 2014
Jhansi Edition) and “GIRvI RAKHE HAIN SAHARIYA BACHHE” (Dainik Jagran, 27 April
2014 Jhansi Edition). The gist of news content was that this tribe was surviving
under intense poverty as opportunity of employment were limited, the forest
products were occupied by muscle men, subsidized government ration was not being
distributed properly. Thus the growing economic crunch compelled them to
mortgage their children for money to the group of cattle grazers of Rajasthan in
order to meet out the needs of their families.
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This group of cattle grazers was in practice of hiring and mortgaging these children
from the indigenous ‘Sahariya’ tribes since last 4-5 years and used them for grazing
and managing of their lambs.

The issue of sale / mortgage of children by tribal families and soliciting their
services as bonded labour was also highlighted by ‘Solidarity Group of Bonded
Labours’ an NGO by intimating this paper news to the National Human Rights
Commission through email dated May 6, 2014 resulting a probe, by team of the
Commission.

Response of Police

The local police started probing into the issue after taking the cognizance of the
news published in Daily news papers. The Station Police Officer of ‘Girar’ took the
lead with special juvenile Police Officer and after marathon effort of almost a month
finally rescued the five children from remote areas of district Jalaun and Mainpuri
where the traffickers were taking the services of grazing and managing their cattle
from these children.

Revelations made by Survivors before Special Juvenile Police Officer

e All these children were engaged in this practice since last 2-4 years.

e Remuneration of rupees 3000 to 4000 was paid to their parents either in
advance or after returning back to home.

e The usual duration of stay was 4-5 months starting in the beginning of March
and lasting till end of June.

e During the course of their service they had to manage the movement and
upkeep of cattle all day and also had to protect the cattle from potential threat
of wild animals during the night.

e Nominal food and water was given to them for sustenance with no civic
amenities and space of living leading them to spend sleepless nights in open
sky or any abandoned hut.

e Dressed in minimal torn clothes with bare feet they had to graze the cattle of
their employer all day in scorching sun and pouring rain.

On the basis of statements given by children to SJIPO and other credible
evidences, Police arrested the traffickers after lodging First Information
Report number 141/2014 under sections 370 IPC, 23/26 juvenile justice (care
and protection of children) act 2000, and 14 of child labor (Prohibition and
regulation) act 1986 at Police Station ‘Girar’ District Lalitpur.The rescued
children were produced before the child welfare committee of Lalitpur, who
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after perusal of facts and evidences furnished by Special Juvenile Police
Officer ordered, to send the victims to child protection home.

Response of Prosecuting / Judicial Stake Holders

The irony of winning over of legal adversities and managing all the affairs at the
cost of money and influence, was very much evident in this case, as the accused
succeeded in getting bail within few days from sessions court of Lalitpur in spite of
the strict provision contained in section 370 IPC and its Explanation 2 (1).

Section 370 (1) IPC reads as: Whoever, for the purpose of exploitation, (a) recruits,
(b) transports, (c) harbours, (d) transfers, or (e) receives, a person or persons, by—
using threats, or using force, or any other form of coercion, or by abduction, or by
practising fraud, or deception, or by abuse of power, or by inducement, including the
giving or receiving of payments or benefits, in order to achieve the consent of any
person having control over the person recruited, transported, harboured, transferred
or received, commits the offence of trafficking. Whereas the Explanation 2 reads
that the ‘consent’ of the victim is immaterial in a determination of the offence of
trafficking.

During hearing of bail the accused traffickers denied prosecution story of recovery /
rescue memo by furnishing affidavits of parents of child victims containing their
misleading statements that the police had coined false allegations and their children
were not under the custody of accused. Instead, they themselves accompanied their
children along with their own cattle for grazing purpose to the place of arrest. They
further stated that the Police rescued their children when they had gone out for
labour work. The accused are in no way responsible for exploiting their children.
The Police had done so just to take credit of good work by rescuing the children
from the possession of traffickers. It was clear from the perusal of the language of
the affidavit that it was managed and tutored for procuring bail.

Here the prosecution failed to question the admissibility of affidavit at bail level and
could not convince the court for the same. As section 1 of the Evidence act clearly
manifests that “It extends to the whole of India (except the State of Jammu and
Kashmir) and applies to all judicial proceedings in or before any Court, including
Courts-martial, other than Courts-martial convened under the Army Act (44 & 45
Vict.,c.58), the Naval Discipline Act (29 & 30 Vict. ¢.109), or the Indian Navy
(Discipline) Act, 1934 (XXXIV of 1934), or the Air Force Act, (7 Geo. 5, ¢.51) but
not to affidavits presented to any Court or Officer, nor to proceedings before an
arbitrator;....”. Thus it clearly forbids affidavits presented to any Court.

Besides, this issue has also been settled in the judgment pronounced by Allahabad
High Court in Jaswant and othrs. V State of U.P. 1994 JIC, 219. In this case it was
settled that while considering bail application such affidavits have no evidentiary
value at all. The court after quoting section 1 of the Indian Evidence Act 1872
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further held that such affidavits are no evidence any law permits evidence to be filed
in the form of affidavit. It is common knowledge that accused prevails upon the
prosecution witnesses and out of fear procure affidavit. As such I am of the opinion
that the courts while considering bail application should not consider affidavits of
the witnesses filed in the manner as in this case.

Besides that the prosecution did not doubt whether the affidavit executor owned any
cattle and why did they travel for fodder to 200-300 km. away from their residences,
when it was available in ample magnitude in the lush green vicinity of Lalitpur.

Response of Civil Administration

After rescue of children from survivors the Naib Tahsildar Mehrauni, District
Probation Officer and District Social Welfare Officer along with Special Juvenile
Police Officer took a joint meeting to resolve the grievances of families of survivors.
To an extent they apparently seemed solving the problems but the economic issues
remained unsolved and proved a futile paper work. The meeting ended without any
lucid plan of follow up action. Actually all the stakeholders miserably failed in
assessing the vulnerability posed before child survivors that without resolving their
economic problems and adopting rehabilitation measures the chances of their re -
trafficking are inevitable. As there was no follow up of further activities of
traffickers as well as families of victims by the state machinery, especially the
stakeholders responsible for rehabilitation it resulted in re - trafficking of children as
the writer came to know after conversing with other inhabitants of the village that in
following years the same practice is being repeated without any hitch and fear by the
suppliers (the family members) and the traffickers.

Reforms Suggested
e The schedule of the Child Labour (Prohibition and Regulation) Act 1986

does not specifically prohibit employment of child for grazing of cattle work.
Prohibiting such kind of activity may be added vide amendment.

e The counseling of parents was also needed to be done that their act was
unlawful as well as detrimental to child rights. It may be initiated either by
Social welfare officer or Probation officer involving members of Gram
Panchayat and NGO.

e Proper execution of, poverty eradication, employment generation and
primary education programmes by revenue officers, coordinating with
related departments for rehabilitation of trafficked children of that
community was urgently needed in order to protect the vulnerable from re-
trafficking.
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e As there is a close nexus between rising population and poverty, this is the
right time to sensitize, motivate and activate the tribal community for
adopting birth control measures to reduce their entry into vicious cycle of
manifold inhuman and undignified exploitation.

Conclusion

Interview with survivors reveals the real story of multilayered exploitation being
done by traffickers. It helps in knowing the changing modus operendi of traffickers
and other accomplices as well as in framing of new strategies to address the rising
issues of trafficking and re trafficking. Hence all stakeholders must strive for
interacting repeatedly with the survivors to experience the odds and failure of
criminal justice system in order to develop desired tools of addressing this menace.
Since proper rehabilitation is the one and only way to prevent and keep in check
human trafficking, all the stakeholders of revenue administration should contribute
their sincere efforts in the execution process of rehabilitation measures in order to
translate it into a truthful reality.
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TFRIAST Tat W =T AT T’ il T TITeRdT

o T eR fgadt ' wd o iform iz ?

TS 8T S goeTsl & AT SR I I 8 TR ©, 39 0l § Ag AT {1 €,
IE ST S H H Y il St 3 o o 6 ot off| AT I, SEeh! ST AT TarHT Jra o
ot & e, siforeet, sivor srem, T, sElfid on onfe dcEt i wHEw § o aw 3
quTSt 4 ATfSd el 81 3 Wersht HTeH @ SArgfen e o) 7t shror @ fop wwieht St aw 6 =t @
e fRTet it e #1 57S g 8 95 o =Ted o Heelt e Y e Fet & 3w Ha |
Teft St % T 1896 T & YTFT B T 9| 36k S1E © I TRl W SATHH ST 9 T8, AT oIk THT dh
HTRIA AT, T T AT AA, T 40 1 6 &0k SATT 8 ATH ST o ke 5
BT IRM 1937 T “TA-arela o T & Teh AR 7877 e 7 IE <37 o A1 T@T (T,
2010) STt gfaror ST5hishT & i ST19m (1904), TR AT (1909), TR ATt 9T 31ifer ke
T Ik STHH TER o1 Taraeted ST (1915), awer o  Riafm g@efef ST (1917) W/ 96 &9
QAT om el it o e deie axi A Ageayul ST o1 1920 # 3 Ferdfacd H wiud
TR ferforrer TTerd foremdia’) 3wt gfE & aw1 % 1= vwlt | off eht formdte, SR fferar
T et ot Aepfouren s % w3 Tfid Y

ST e <1 i ST €, o 1 ST T ST e H e, JE et shi fRrer o uftes
o SIS B AR Al Thet # S v qgRl ST S iRrel R S a8 SAe-STenT | 8o wied
N1 (F1 FAR, 2010) ieft Sft At et fram 1 v TEahRT (el Hiwwer) & Are & faenfy
T I, sifger Ta 3TfcAes Toemma i o fSred 237 st SATRIHIST ST shi ATaTIhdaTaTl 37

1 U9 2. TEITHUE ITHER 59, 36T TdTT shicTsl, STRI0TE]|
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Hiw (forerea: Tmeion) SRt gfY W TEeR TedsRAT T T 21 36H 3 HifcTsh Heeh acd 9 Traerre
eih et e 37 fersy  Sftamamae o fTg AT ford! Tk &1 7 izt forehrg o a2 fRram
wﬁwéﬁw@aﬁqﬁﬁﬁ@@q@'wlw¢ﬁﬁmﬁw%mmm IO,
AT TS TEAT o T A& bl JTH L ol 3e99 I AT T@T ww?r{‘a»':reﬁm?ﬁwéaa
& §- TEeT WHTISoh Sevd ST e fRreqor wgfan) farfvr= fRverm srferdi = el qreftar <t it wrerer
1 & e 3ueht e wgfr & w0 § & i ¥ g Rraowgfa fren w1 sevw 1 San, 9w @ o
R 7T 21 TR ot aeferen e A | 3evd ol gfd

Tieft S TN TETaeis W SR 3d R SEraced T 98 T &= a8 o HIerel 3 giel
TSI 2| TeftSft 7 et 37O STTATRRIT b 37 FITe § o e oY RIS s T SR 34w
Sifceh TR T T ot Rrer o A qedl # 3o GHIGRT & T SR AT 331 | 61 &, a8
TTfefcss I % Ary-|nY ST e Y SR T Fd R SaH Hivtel foshE JeT
el o STEnfien e 1 ATHA A 1 GO AhR LT HICH TSt 8l SR e
a3l sivrer forshmer o 30 w3 % W T foraT Heh dl TS WA IS 1 A S
TRTE & Heohl

Tt arefiT w1 e g€} o1d | 2 for ook g Uk Tt gHTST sgerer ot wun o R, freent
e fmtor st =Rt R1 el St 3 92 Ty w9 @ oar fear o fr 7= arefm et o id #§ e
TTIA T o oG U STt ek ST ST =Tt € S S8 GHIS oAl agd €t SUgdl 1 37ofiq.
IIAH HHTTR STTRIhTAT 3T ot o foe Twareell 7 I8 ST =Tedt 81 389 Tiar h ST
FHef Tkt ST Tl & ST T =ArAqul sHareen Al e Srefl S Wl @ foredt et 3 i a1
ST TS = 81| |1 8 ek AT ht SHaaTo o o vt s o weigd fiver wefctt 2|
I AT T SAIHER T BT 3R I8 | 1 o feaqut €o storm wRa S foeme 3w
SeIieRor B TR ST aTel & % foAT €t 21 Tkl 81 (9T, 2010) 36 1877 % Bora®y 7 d
ekt foceft Aefiet ot 7 foagsht fommat w feft wr qem siq § 3= @ife & famiwst &
HATATIHATST I gL L A€ FIEAT ST 7 A ST o6 €1l | Hi9 Feohoft| Toft qredtar o wanfoes
3TERTT T HAWE & WehdT & fofieq ATQ el STt 3T oo o THTST AT Tefteha foham ST, T =it vt
Y ST Treleha hl TellehTC ST &1 72|

TTeft STt 3 7 et 18T 3 Souraw wHTiSieR eyt [Hid R, sfess ue duan remruagfa
a1 oft STforaRR TR 40 ANt o AT A & WTW AHAT & STUR R I8 el o Tl
T f3meq et St 3 ScdTesh v ST o ATeAw € <t ST =niEe 31 v e re-ure
o TR (e TTHTISR SATATeR0T § GHeE T 180 AT B JENT I8 IW HSHIcH S ToHTHS
TR 2 T A1 @, ST ATaTR STER 9T 7R fR1eT & e ATe o &9 § Wi o1 S 2|
T 2 e Forelt ScTeeh Sl o HTeaH & woed freror shy A1SMT st aredt =it drefta s fRregor
TEfT T ST TSl 21 T UE T AR R 8, TN R ¢ SR R ST i Tefa @
T AT I ST 21 ST g 81 W W, &0 3§ o @ aitom ek €, <ifeRT T e
T off B STva i I TR ST O T et 21 Afe PR st fig @ weq afom
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31w Tog 7 21 ot g g =1 € ANHT USdn 21 38en! e 7€ gIAT foh T 1 S I
T & et @ 31 Sfiae soaeR & ST & 19 o1 AT e 81 I 1 Siia- SR il FHId |
G IAAT & B At Al freor wefa o sifow www woted St 3w fofer & wgw ) e st
TEA 3T S ot FRTET 3 SR foRd 3R I W STWE Rl A A W aR-aR T fR iR
A T TS AT oh hHT oX T

At arefm fRregor wgha o= qum freqor ugfoat § o fog gt =1 fafv= steaemi @ o'
frehef forecrer & fob wmret fRreor stgver o streTid €T =fe vt o el & | etk o forshrer
U T ANTEM o 2| AT = HIFehici TS T HRTHIT = |56 ff 36t Frens ot ugert 8 foh
ST AP ST Jeder SR S e 2, ARk S AT € forehrd €T SR |k $
T ITANT, TG H HUT R FER H FRIA JHT ST §9 7L TMieft S 61 g o fop 2t et
fRreror wgfar o R =i, sitfgeh Strfcnen il atg o1 forehmer weh arer 9 S ferd ®9 & AT & A2t
AT 3T 3T 2, AT AT 8 i SHIf 2 S 81 (ST, 2010)

witeft Sft o et ax & wgfar & fRvear Y qET ST foRRETT o HES S gITT 2
el Sft o1 Te § srrentadt & SR fiver % Hrew % weaed § Fendfardh yehfiardt i W IwH
g f3eqT & e W o Bl @1 IR 3G Gaiivr fashE & [ SAevaesd 3 sa 37
ARNATE Sl THE ol 3181 Y I1feh Tl GRommHehit shedT bt forshra st o forw amnfren qenm
TR i T SR foam sifee wa Qefies we o =i awefd % ¥ SR ik & o
TTE T T ==l qUT T28 T el T ot STTaweh Tdid BT 81 SATSlehel JT=aSR— S 7 off
$9h TER-SER o foTT 9 Ue STdTeRYT STfehet S ST 38 &1 37: Tidl § W, TR H == 3R
FRIST ST | TR Uk TTY o1 =1iey) Yid oY 2 Ueh UaT 391 2 S & & varted
G fSATRT 3T TR I 36 ST o ATt bl =T o o1 fawTT S Aqeal Yo i # 6ew 2
et 3 ot e T & 3 T T 7 e R g o SfeR g wRET T R avein
A el ST Secr@ foRAT ST, TS SR WaRd| 3 T ol g9+ 7T foh a1 TR o gmR "reem
7, ST o1 3T oft B I AT 7t arefie o i srer Avem § oK =it arefim & i sttt ar
et wream - i, qftw ot stfireaftl 7 ©: Aremm TR T, U e @ ae Tt arefe e
2 (3ETE, 2010) SR GO FHHST = FAT ATei Tgfd o fowr § s foRIv w1eq o1 SRINT fofa o,
ST I FHIRY 3 Tk GHony HT AT W =), 98 97 WiaareH| 36 0@ o are
HTEH (I, FHTST SR TeHid) T i STr=icen Aqreadi, (hfd, qft 3t stiweafn) & o quam
TS TR $7 Haeh! el U ATt foram e, qe ft et 2 St e 3R e & offter H, St
T SR O WA % Sffe H, SeT el AT ST q wHS o ot 7 i 7 dar 2t entt, A ot
QTCATH T TN S AT Thed Fal AT ST S EHTST § it AR oAieh § forsbrer 7 <
bt a8 Tt qrefim T R1 26 57 < FEfeEt ax Tt el By ST 9T, SEf 3 shiet qer
SHATATISHT T S FH AL b1 FIeAT © 36eh TR W I ! fepfid sm germ) «3Tifire
AT FST O Toer shaeAT 9T JENT ol AT 6 o1 9T it Fie spa fo e strererd fepat
31 A TeiTereRaT X fomm 7€ g1ar 2 o 9 =t drefta s ST e ’1 (39, 2010)
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x # wEfora e gl S om @ g YeT S 81 36 o H I8 W At @ TR
T i3 & & 317 wehar 81 FE8 a8 7ot iehfie T 8 hes WA Td sifgesd €9 § 9eh
T 1 e el Sf ok vreat # «ferenei i We e TET i A AT e fore i wife &
3 38 TE Thet QT Sicist waraerrst o] Senfies areft st stfamd smme €t form s wskar
1 ferenfefart =t wnfefeass arefia & wry-wmer sienfies ey «f fre =nfew, 39 staweshdr & fEan
STTSTohe] §9 ST kT Hecd SATRIehTTeeh TR foham ST TeT © o AN 3w & o ofenfires drefin st
FTATIHAT TTET T T ST o o1Q T 21 Tifoh o/ il 8T Tehall 81 11 ga forameff o 1
TS ST AT € 3R BT-3eNT 3 ST Bl §ATT § ST9fsT 7 fores wwee o1 fars sl

Fehid Hdt o WA ST STRRTT TS ot et WISt gU I8 ¥9% gfY o @ o fomra &t
| 3§ <A A7 T RIS e o RO & g Ao, T, Tsifeh e e &9 8 @rad
&I ST T 8| UeT el 8 foh foresatt |ica o i T =i o 39 fowm # o seqa 7 fopam 81 7R
T TSI R TG qAT hret ST g AR 3@ e syereer i g @refes It 1 < @)
I EHHIA F UL AT & T2 I8 AR THIO SrT TR 8 o 78 SR 3% 1 7 haret
afelen ifr SRt forielt @ 1fuq sAI iepiss wea, | aiefl I sl &
aTTehet ot T 21 e et @ fop st 80 ot SATSIEY & vt S are & «ft reft St b e
HI 3TN (e Foreprer) HATaTG Sfaret fRrefm qomedt 6l SETTers il § Ueg 1 S SAHY A
RIS

1944 T s 31T HeATehR uitye & dfue |t 3 19t fae & &1y & &M (e
forsmren) 0t fRrer wgfa & 98 fagra & &9 § Wi dr foren o e & g &t s
AT STefeh Tieft Sf AT AT o7 397 Y auw U fRTet IRt TR o 39 W) 9 S99 e a%
TR Ue SPEifieh fRreror o 51 a1 g fergatt W Sraid e S % W gifed e
firer wemeRR ftwe 3 Syt fram o R o1 3 foaT T | € St fiver yomeft B AT
foRam TR 7 1948 T Efo el THT FWM i Teeqar ¥ foafarmers ST i Tt il
SR A GaATel fe foh AT =il oieh S==t fR1EAT oh TR ¥ Ser Urior fRneror weur wonfue fo
ST AT o wew Sl frammel Sosme wri ¥ gfErd fraer wosmenf@ amfor
fopaferaerar 1 foreqa el ST i TR T SeTal b, S8 STt o A e ot ST el

30 el TRreT e o qeafoTTa & e Tifelt forem bt 1953 e g Rren qeiers
TR (318W) W ARSI g3 380k STedafiy wor 4 wiieft St % afeg @reft we Reawmeht =
1T IR  FLHR 1 =dTaT 3d Y, T YRR § RATEeh i I ad §Q Fal A1 “Forfesti o
AT AP i 175 R1aTT-Tgfa wIa # 31 AT 1 AR 9g W 2 S Al I8ehT T IS ol
Ty et ugfa T St a1 I o vy Uy 2, SHfiT SRt s aueET =ty 6 Bie-
DI GAR | 1 Tl =T & HIANE i, Teaiqul SR GarRiSE i TA=gd Hish FUe! T
3R gt 5 SaT & dae! & 81y § & WeR! qu wase et gien g, @t w5 g
T2 TS % BT H TS I M6 O, g TG JT ReT S il W & 371 36 @ o
IR o S Ta o foT STCTaRae TS Sh1i=d o AT H US 3HEHT T I L 8 ¢ I Sar
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% WM H1 9@ g¢ JRET 1T i GeerdT & T I8 ST ¢ foh aeR a8 Hwon i R
GThTL e oh foru Sf-rarel fRverm oTe gu A <Rt srerfhar &t smarh

1952-53 # wreafirer frer (qarforan) smanT 7 sfwndt fva i fagrd: @i fFmr st
TS BTSEhet shT ForhTieeT <611 37 5 S Shisd agsewii STeehat o Gol TR TR SaTefiar
o RT3 o ot 81 ) e w fomm e % forg fEd wiewt STErT T 1966 H SR R
T I R gAY RIa & [T IR qcd STavash AH-fAetT (VT HeERmE 3 amish
T T ST =HLET (0T U WTehfaeh ot o1 STeeri), il STwe S |quist da et
[ EEd-ehieret forshrer et el fRrer ot w6t wrsarerelt o ek Ty @ Yene foram T, it
foh Wl STTazaeRaraTl sl Wehe o | 3790t e off| 38e a1 1977 H ARR S ¥R AR 36
o1& 1978 H “TSHI BR AT Y FTHF G T HT A et e shy 7t A= Al
AR T 3T foram 1999 & Tt e Aifer hi wefrer 2q Tomfd it srexeran  wfafa wfsa 6
I ST BT TSR Teed ITee S A 8¢ 39wt fRraor ufsha A
FHT A ShT Efer

Tt a1 TRTehi o ITRIHTT QAT YHSTHTHLT - FRI&TT hl AT MTgae I # aRafaad
feam 21 oo v o1 oo v, T wivahfo TRERT % STee WG & waiir fow %
1Y IEhT FHTSHIATAT gereft a1 T 2

<fter afterdHT o S ER H, T & Tl I 1 | R T 2 JhR T &
1 TR & o SIeR A o (07T d Hohed ol 6 fIQ STieni, SRR, qerieh! forresi qem
INEd o 3T HER I AFAMI €T & T F Al ATEwIhRal 8| T & i Jade
STETIFHATIT T A S F UTHIT & o TIeh1e ShRishAl W gEUTd i ¥, I8 ohrdm @ o o
IO &1 H WTHTISTeR BfSHaT STRIRHT T BTHIISIR ~cd 9 EETT 7T hl HSTel i hl ST
HTSRAHAT 2| AT T A ST Tar o HATavehadT & oh 30 el TiNai= & el JTHIOT &1 T FTHTSTe
AT & foomt fimr 7 2 i, e &) srreftor S & fafie= shveret ot foaskfad s o1 daq e
LA TEAT BTN T T IRET o da¥ | QR ol | GroehivT a1 skl T hITRTT ST 2Tl 3 |l
A g AE oft S | T i ATawIhaT & fo 39 afiadd o IR # el a8 |e o T2 T 8 S S
TTHTOT & H ST 21 TRad ol aiaT SR ST Sfee 81 ITHiT & i Hed ot vt et
TRTeqT & ST Tt ITTeH Sl 3h1 & TSI ITH HT o SITH USHTI 3hi ST T H YT ahiere
1 oI e AT 19T T ATTRIHAT B 8 SEll o WH Hecaol & o & # I fRrem
SUASEAT ATk ATHIOT &1 o JATHAT o 7T 78 T5a & HioT AT AFETE 8| T SEAHATSAT Y
T A % T simeior 3= f¥ver o Rt o1 g Y STEvEIRAT 81 36 Sfft, ITHioT ekt T
IR T 3 STITIHAT & Toh T8 TEEIT TREIHT oh STTHA ST I GTet T AT {oIahre o hreisho
7 ATfiart X Eehl

wrieft St T Rrer axie T Rreror &) Rt qrete | qite o forg fRre @) | e
T I3 | T TR, ST SR Wi foehre foRiva: @HIS % e il 1 SIon,
GUTAT STUTNG Fa FHTST T T AT 31 FR1afT 1 S 71 foagm an o= forwii o fogr=a e
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37 fersregrar T ShY fifira 72 T =i safth ® S sar qe g Hehed fh o foeere enife
& o7 & ek forerer ot smmem v & <y Sweft 21 wwwar i gfE v areft fren & & fer
AT T foreRrE SE BT, ST EHTST Sl e J&TH oL TehTTl T THTST 3hl WATS o foTq 3hiH 3L
G| 6 TE AFTTh-SS1-1aL, Tehiieh] forIast a1 Iiard= o 17 Shiiehi SATIS Gl st TTHioT &5 shi
FUEST 8 A H S-S ftrent T R T e gEfore YT wrTar @ foR ooy s
1T o1 ST Aok o SHeER T QT i S Je safthed forshre @ waifera 1ol o1 forepr
AT BT S T8 Tt AT T THE Al 2| TS Sl & fof el St SR o 1 =it arefi
o SIS 1 QYT o TTHIOT &1 H et i) =it drefter fRrer st wrmtiorer forprer o sy are & &9
T IR S & B TTHIOT &35 T I6h T &I o | forehTe SR & Heh|

S HaTe & Tt AT % Wl | 7 T S hT ARfeAfT @ i & R e
Tivem ¥ =t TRt ST ST hrishn STeRt TiefiSlt = 39T 3 Fagaeht SRt Sw-afiE % ane
W W T T, I8 AT 3T ®9 H SIS &H AT o T 8l I WA shl Sl b 3, 78T T
TR IFERI 3T T, TS| WA ol STTSIET T Hehe W@l T o T 81 o1 ot 8 31K wre
Tt il e ST TR T & ekl 8] AT T AR T8 U HiSA € T8 Wl e B TS T SATeR{E
T TS 2T, GRET ol AT fordeht, Biehier Trehiems Afuem, STodiehl & Toft 81 o ar
T foar 2, formive ug ford @nTt 4 o S 3101 50 +ff 31er 21 81 | 5 AR AT SR St
&1 ST, FET HIAT 3o 7 1 B TRl o W Hohe & 918, o AT H 18T & SUaH|

3TS! JrefeTel T31eT shY G o SITerSg WA el @Il foh FHIST oh Horeri, frereni, S 3
3o TTETehT ST FRT&TT & TNE o [Tl 1S ARforeh SCHTS 8| =] WHTST H TRT&TT T Toht T STsfiel
TLE i sIet AT & W &S FEl § &1 S hiT b, Ig Torell ol aet 7 el 311 @1 81 U e
i foremeadiar ot &t feufa ears §, v & o fXrerm & & 1 af feadt € )

o7 feurfr Tt el o foral S1geRe & ST S9eRt WeRT oI M | o Sie fRrem, sterfd i,
! TR H 15 T © FUL HT 3T o SUSTI Fagh1 oh1 18T, & AT ATl 7 M @ e af
TR TR ST endT 21 3Et 9t S-ared w1  oft, Tie, el ST =) arfors s e 99 I
I[E TR ol 3O T ATCAT % TaT F SHEA S o Ao g | Safor ferenert & Tt arvef %
forame sfiret sFeaT o forar TRt aTareeT +ff dR SR e & it dete et st weftehd
% ToT21, ST ST 36k UeT | BIHT Uah 3TTa9eh 914 &

Toft arefi o foram ot S ot % S I R i STTavEeRdT €, B, STy e Aret
1 T e Y| AT Tt ATeli o STl o wWer T faehed et © o st 3 1920 %
HTEUTE ST o1 A ST W W @7 B 1| 3R Tg 1 el & 36 G 1 18 Hileh HAT
&I, TSt S shet ot fo it et orel 21 Sit <7 o St of Heeerqut Srif shi el <)

forrast ¥ et & 2 *frew Tt arefie| e @ 5 AerEnT O T W A @ ¥ |eE 0
SHATCATST o S50 2l oft GATTSe G 8 & HEAT BT “SAHAC THTATSIT 6 THIA ST L &)
IR I MG § 37 He T o Gehd| TH & 31T THM T4 o, IaAr aitfefa F g s s | @
T, T e BNl 38 foTt, TiTel, STERI o STINT SRt 2|
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ST YRR § Ffe QX7 o TG WIS &1 H 9 W o Toh-Ueh ST SEr it qrefd s
5 TTMYQ ToRaT SITAT & 1 98 36 WTST &3 § Tt ATeii o JohTRT Sqe” 3l TH oL dehal | Ud
sl | TITeTor o Ty € wrer f31erhi sht TINTTOT, UIGHshH YRR qT STEA-TEATTH Uil o6 &t o
wITer 36T i o ForaT ST, < it aref o ford gt sl T Tt Te whd 8 st et @
g o At qut 87 & O sl SRR fora ST it ohig oo et o ot et st aredfaren
TAT 1 7 JTH L Goh| FR1eT T 399 WIS o sAfched 1 Haiiior forshrer 4 € 36t 1 3H (Hand,
Head, Heart) T & ST ST 21 HHa SAfthedl & A SHTOT 81 8 TR i1 o1 gwqfora fosere &
7T o1 3e7 B Tt A AT 32 ¢ fof A% ATk To WHIS o THTE, AT TS 3=, et
SO 37X HATEHT § Tk hi| FHHT T8 TRTT- <1 fora a7 forgerar™”|
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Electro-optical and luminescence properties of Zn CdS
doped with silver and Gadolinium (Gd)

Shashi Kant Dwivedi *

Abstract

Electroluminescence (EL), Photoluminescence (PL) and thermoluminescence
(TL) of (ZnCdS): (Ag,Gd) and (ZnCdS): Gd phosphors prepared in the argon
atmosphere at 780+20°C have been studied. The doping of Ag* and Gd*® ions with
(ZnCdS) gives different wavelength emission of different concentration. The EL

brightness varies according to the relation, B=Bo exp (-\/%) showing the

acceleration collision mechanism to be effective for this system. In PL spectra the
brightness varies with different wavelength. TL glow curves have been recorded
between 160K and 300K, Trap-depth and other trapping parameters have been
calculated.

Introduction

For studying the luminescence properties of 11-VI compounds doped with
activator and co-activator ions[1] we have prepared and studied various properties
of (ZnCdS) phosphors activated by Ag* and Gd** ions. The present paper reports the
EL, PL, TL properties of these phosphors.
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Experimental methods

Appropriate quantities of (ZnCdS), Gd,O3 and Ag NO3; were well mixed in
desired proportions to get (Zn CdS): Ag, Gd and (ZnCdS): Gd phosphors. A
constant amount of sulphur (0.002 gm) was added in each of samples. Each samples
were fired at 780£20°C for one hour in argon atmosphere. The electroluminescent
cell (EL cell) was prepared by pressing the mixture of the phosphor with castor oil in
equal quantities between the conducting glass plate and a polished plane aluminium
plate. The EL cells were excited by alternating electric field with an audio frequency
oscillator coupled to a wide band amplifier. The PL excitation was done by 3650 A°
radiation from a high pressure mercury lamp operated at a constant voltage. A
constant deviation spectrograph, with an accuracy of 10A° was used as a
monochromator for studying the spectral distribution of the luminescence emission.
The light emitted from the phosphor was detected by an IP 21 photo multiplier tube
operated on a regulated power supply the time averaged photo current was measured
by multiflex galvanometer in arbitrary units (A.U).

To record the TL glow curves, the samples were excited for 3min by 3650A°
radiation. When the phosphorescence decay intensity became negligible the sample
was heated at linear rate 0.3 K/Sec. Further the TL glow curves were obtained at two
constant heating rates 0.7 and 0.9 K/Sec. for each of the sample. Details of the
experimental arrangement were reported elsewhere. [2]

Result and discussion

(a) Voltage and frequency dependence of EL brightness:
The EL brightness as a function of applied voltage has been measured at
constant field frequency for all the samples. The log of brightness (B) has been

plotted on arbitrary scale against VZare shown in fig.1. The plot in found to be
straight line obeying the relation [3].

B=Bo exp (-%) (D)

Where By and b are constant. In fig.1 (ZnCdS): Ag, Gd the plot is found to consist of
two straight lines inclined to each other and obeying relation (1) above and below
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the bending points. This aspect may be due to the presence of different luminescence
centres with different activation energies. The derivation of equation (1) in based on
the assumption of Mott-shottky type depletion barrier inside the phosphors were the
field E varies as the square root of the voltage. These observations shows the
mechanism of EL in the phosphors studied in of acceleration collision type [4,5].

Frequency dependence of EL brightness were also studied by applying the
field frequency from 50Hz to 10KHz for each of the samples. Fig.2 represents the
plot of log of brightness (B) versus log of frequency. As in evident from the plot, the
light-output increases with frequency linearly upto 2KHz and after this the
brightness decreases due to trapping of electrons at this frequency. It may be
affected due to potential drop at the electrodes at high frequencies. Fig.2 shows that
the brightness again increases after 5KHz in case of (ZnCdS): Ag, Gd phosphor.
This behaviour in attributed due to the further excitation of deeper traps which may
increase the number of conduction electrons and hence the intensity [6].

(b) Emission spectra:

Two emission bands around 5400A° and at 6000A° were observed in PL
spectra of (ZnCdS): Ag, Gd phosphors fig.3. It is found that the intensity of both
peak maxima reduces on increasing the dopant concentration.

The EL spectra of (ZnCdS): Ag, Gd phosphors are shown in fig. 4. The Two
broad bands are located around 5400 A° and 6200A°. The green band is attributed to
the donor-acceptor transitions. The PL spectra of (ZnCdS): Gd shows the presence
of only one prominent band with maxima around 5300A° fig.3. Which remains
constant on increasing Gd concentration in the lattice. The green (5300 A°) was also
found in EL spectra of this phosphor. This fact suggests that the same centres are
responsible for both the bands.

Thermoluminescence

The thermal glow curves of (ZnCdS): Gd and (ZnCdS): Ag, Gd phosphor are
also obtained and the trap-depth corresponding to each glow peak has been
evaluated by the relation [7].
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_Tm(K)-To (B/S)
E(ev)——K /) (2

Where B is the heating rate, T, is peak temperature, To and K are constants
determined graphically by curie [7] which depends on the order of (5/S). The glow
curves were also obtained at two linear heating rates of 0.7 K/Sec and 0.9K/Sec. It is
observed from theses curves that the peak maxima shifted towards the higher
wavelength side with higher rate of heating [10]. The trap-depth (Ee,) and the
attempt to escape frequency (S) were calculated with the help of the peak shifts in
the two glow curves [2]. The values of S are found to be of the order of 10%/Sec.

The lifetime (7) and capture cross-section (o) were also calculated by the
relation [8,9,10,14] are used in the calculation of E(ev) from equation (2).

The values of peak temperature T (K), Trap-depth (Ee), life time () and capture cross-section o(m?)
of electron traps obtained as follows.

SI. No. Phosphor T(K) | Ee T o x10%
(Sec) (m?)

1. | (ZnCdS): Ag,Gd | 156 | 0.35 | 25 20.0
Ag=Gd=0.05% 250 0.50 36 9.92

2. | (ZnCdS): Gd 160 | 031 | 24 24.2
Gd=0.05% 230 | 0.46 33 11.7

B=0.3 K/Sec, K=480, T, (K)=10K and S=10%/Sec.

The values of peak temperature(T), trapdepth(E),frequency factor (S), and capture cross section(a)of
the electron traps in (ZnCdS): Ag,Gd and(ZnCdS): Gd phosphor sample at two different uniform
heating rates 0.7 K/Sec. and 0.9K/Sec. are as follows.

SI. No. Phosphor Peak Temperature E Sx10° | o x10%?
T T, (ev) | (Sec™) | (m)
1. (ZnCdS): Ag, Gd 274 277 0.50 0.86 69.5
Ag=Gd=0.05%
2. | (znCdS): Gd 254 256 | 042 | 015 | 142
Gd=0.05%
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