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Preface

The January 2023 issue of Academic Research and Review Letters is packed
with various topics of contemporary relevance. This issue consists of seven
papers from different fields of knowledge like Physics, Physical Education,
Political Science and Literature.

The paper entitled ‘A Review on Nano Transistor Applications of Layered
Dithioxotungsten” provides a comprehensive overview of WS2 as a channel
material in nano transistors, emphasizing its promising properties and the
factors that influence its performance in electronic devices. It is an essential
reference for researchers interested in the field of 2D materials and their
applications in advanced electronics

The study conducted by Dr. Vinu Bhaskar provides valuable insights into
the impact of a twelve-week yoga training program on the mental toughness
of state-level chess players in Kerala. Through rigorous methodology and
comprehensive analysis, the research demonstrates significant improvements
in confidence, consistency, and control among participants who underwent
the yoga training, highlighting the potential of yoga as a holistic approach to
enhancing mental resilience in competitive sports settings. This study not only
contributes to the growing body of research on the intersection of yoga and
athletic performance but also underscores the importance of incorporating
psychological training programs tailored to the specific needs of athletes to
optimize their overall well-being and success.

The paper “Non-Traditional Security Challenges in Sahel Region: An
Overview” by Fathima Semeer, Dr. Sandhya S. Nair, and Nabeel P. offers a
comprehensive analysis of the multifaceted non-traditional security challenges



faced by the Sahel region, including population explosion, food insecurity,
and climate change. Through rigorous research and insightful observations,
the authors effectively highlight the interconnected nature of these challenges
and their amplifying effects on political instability and conflicts in the region.
The paper provides valuable insights and recommendations for addressing
these complex issues through a multifaceted approach involving international
cooperation, investment in human development indicators, and efforts to
mitigate environmental degradation.

The rural-urban conflict in Akitham poems is Dr. Jency K.A. assessing in
her paper.

Renu VR conducting an investigation through his research paper into
science fiction in malayalam movies like Bharatan Effect, 9 and Red Rain.

Gender politics in the novel of Moidu Padiyath written by Fathima R.V.,
being analyzed from the basic ideas of social feminism. Moidu Padiyath’s
novel ‘Erulile Jeevitham’ narrates the life of slave women who once existed
in the Muslim community under the name of Badukathi. The paper reminds
us that although the life of a slave woman named Havva, who is exploited
mentally, sexually and physically, is not familiar to Kerala today; it is a reality
in Central Asian countries like Afghanistan.

Dr. Mijoy Jose’s article entitled “‘Women'’s Lives Beyond Social Dimensions
- A Study based Gracie’s Short stories’ is an analysis of how the characters in
Gracie’s stories mark the politics of gender discrimination.

With the hope that the writings in this issue will help guide the knowledge
seekers” quests for knowledge,

Dr.Muhammed Rafeeq T. Dr.Muhamed Basheer K.K.
Chief Editor Issue Editor
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A Review on Nano Transistor Applications of
Layered Dithioxotungsten
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Indian Institute of Technology, Bombay-400076, India
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Abstract

Dithioxotungsten is chemically known as Tungsten disulfide (WS,) and
is known for its superlubrication. In this review article, the performance of
dithioxotungsten (WS)) as a channel material in nanotransistors is analysed
based on the performance of WS, on regard of mobility of charge carriers, on/
off ratio of transistors, channel width to length ratio, channel thickness and,
-V characteristics and transistor performance.

Key words: Dithioxotungsten, WS , Nano Transistors

1. Introduction

Graphene as a two-dimensional material is having high mobility, but its non-
bandgap nature limits the implementation of 2D geometry in certain areas such
as transistors and sensors '. Transition Metal Dichalcogenides (TMDs) are one
of the most adaptable materials due to their wide variety of physicochemical,
electrical and mechanical properties that lie in between the semiconductor and
metal®. Beyond TFTs, FETs are proposed as the high-performance devices. For the
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fabrication of the field effect transistors (FETs) graphene can be used but, it is not
a promising candidate as it lacks bandgap and can’t be used as active channel.
Although bandgap can be introduced and tuned by fabricating graphene in to nano
ribbon form?®, functionalization with different chemical elements?, using bilayer
graphene’® etc. But the complexity of fabrication and degradation of mobility is
arising with serious questions about the device performance like drastic lowering
of on/off ratio®. Two dimensional dichalcogenides is the best alternative candidates
and these are better alternatives compared to graphene-based FETs because of its
bandgap ranges from 1- 2 eV’. Among them Tungsten based dichalcogenide 2D
materials show promising thickness dependent electronics band structure. These
materials exhibit comparatively high carrier mobility*®. Among the Tungsten based
2D dichalcogenides WS, shows the characteristic behaviour such as transition
from indirect bandgap to direct band gap material when it is peeled down to mono
layers'*!'. WS as bulk material shows an indirect bandgap of 1.4 eV and it’s
monolayer shows a direct bandgap of 2.1 eV!*13,

WS, is a layered transition metal dichalcogenide (TMDC)"". WS exhibit
high photoluminescence when exfoliated in bi/few layers'*!”. The optical bandgap
of WS, shows a change from indirect, 1.3 — 1.4 €V to direct, 1.8 — 2.1 €V in mono/
bi layers'>!". In direct bandgap structures the mobility and conductivity of charge
carriers in WS, can be tuned by application of external field'>". This property
makes WS, a potential candidate to be applied in field effect thin film transistors. As
the thickness of single layer WS is of the order of 0.7 nm, exploring single/bi/few
layers of WS, as channels in transistors for charge transport, great miniaturization of
the device can be actualised'”'°. Exploration of flexible nanotransistors is a trending
field in semiconducting material research. The electrical properties of TMDCs
vary from insulating to metallic behaviour based on transition metal d-electrons
and crystal structures®??. As tungsten is one of the most abundant elements in the
earth’s crust and also very dense and cost effective it is interesting to study the
properties of WS,

Among all TMDCs WS, shows more semiconducting behaviour for thin
film transistor applications because of huge photoluminescence, direct bandgap,
mechanical flexibility, chemical stability, large in-plane carrier mobility, high
spin orbit coupling energy of about 420 MeV, large exciton binding energy and
a high mobility of the order of 300 cm?*/V-s*2°. Monolayer WS is well studied
for transistor applications due to excellent carrier mobility, as well as its potential
applications in spintronics, valleytronics, energy-storage, sensing, electronic and
photonic devices applications'***. WS ishaving many properties, like the transition

10 ISSN: 2582 - 2594



Vol. 6 No. 1 January 2023 '~ ACADEMIC RESEARCH AND REVIEW LETTERS @

of indirect to direct bandgap, layer-dependent bandgap, large exciton binding
energy, strong spin—orbit splitting, valley selection etc. and shows good stability at
ambient conditions. It is exhibiting higher quantum efficiency, wider valence band
maximum splitting and, lower effective mass of the carrier due to the presence of
heavier tungsten atom'*°.

Influence of methods of preparation like mechanical exfoliation, liquid
exfoliation, pulsed laser deposition, chemical vapour deposition, physical vapour
deposition, e-beam evaporation etc., are found to alter the optoelectronic properties
of WS *"%. The design of transistor, like the position of the gate terminal, which
is classified into top contact and bottom contact structures are also affecting the
performance of the transistors*3’. Due to the large injection area in top contact
structures, the field effect mobility is found to be higher and contact resistance is
lower***’. But due to poor morphology in bottom contact structures the mobility is
lower**%, Top contact structures show good performance due to the reduced contact
resistance at the source and drain electrodes®**’. The performance of TFT is also
depending on the techniques of doping of the channel material, the choice of the
substrates, the selection of contact materials and contact resistance**~’. An on/off
ratio of 10° to 107is reported in the case of WS, in various deposition conditions of
the channel material and design of TFT, with a mobility of 13 to 489 cm/V-s% 33,

In this review article, the performance of dithioxotungsten (WS)) as a channel
material in nano transistors is analysed based on the performance of WS, on regard
of mobility of charge carriers, on/off ratio of transistors, channel width to length
ratio, channel thickness and, I-V characteristics and transistor performance.

WS, — Analysis as a versatile optoelectronic material

Dithioxotungsten consists of S-W-S sandwich pattern, as shown in figure 1,
of atoms arranged in a trigonal prismatic configuration [40]. The crystal lattice of
2-H WS, belongs to the non-symmorphic hexagonal space group P6./mmc (D h,)
which has the space inversion symmetry**?. Single layer has 1H structure*.
Monolayer WS, belongs to P.m_(D,h’) group*. Even layer WS, has the space
inversion symmetry while odd layer WS, lacks the space inversion symmetry*'. The
conduction band minimum (CBM) and the valance band maximum (VBM) are both
located at K point in monolayer WS,. When the layer number of WS increases, the
VBM shifts to I" point, while the CBM locates between K and I" points (called Q
point) [41]. The band edge states at K point have dominant contributions from the
tungsten d(x,~y,), d, , and d ? orbitals with an admixture of the S p-orbitals*'. For
the states at Q_and I' , the contribution from the S p_ orbitals become significant,

ISSN: 2582 - 2594 1
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which plays an important role for the transition from direct to indirect bandgap
from monolayer to bilayer and multilayer*'.

Figure 1: S-W-S pattern of WS,

The transition from a direct bandgap (monolayer WS2) to an indirect bandgap
(bilayer and multilayer WS)) is a consequence of the spin-orbit coupling (SOC)
and interlayer hopping**. Greater SOC in WS, results in spin—orbit splitting of
the valance band of the order of 400 meV near the valence K point*-*. Tungsten
d and d 2 2orbltals are highly localized in individual layers, due to this, VB
sphttmg near the K point is dominated. The spin—orbit splitting energy has not
much changes with the number of layers in the sample, as interlayer hopping of
orbitals is comparatively lower*'. In the case of monolayer WS, samples, splitting
of the VBM can be associated with the lack of inversion symmetry and also the
spin—orbit effect. But the corresponding splitting in the case of bilayer is due to the
combination of interlayer interaction and SOC.

Due to the large SOC, the VBM of monolayer WS, exhibit the spin-index
locked with the valley- index. The VBM valley K or -K has only the spin up or
down electrons respectively. This leads to the valley-dependent optical selection
rules. As per the selection rule, the circularly polarized light can selectively excite
the K or -K valley electrons from the spin-polarized bands. The interlayer hopping
energy in WS is of the order of 0.1 eV, which is lesser than the spin—valley coupling
strength in WS which is of the order of 0.4 eV*'.

Exciton in WS, is highly confined to the plane of the ML. With change in

12 ISSN: 2582 - 2594
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dielectric atmosphere, both the electron and hole experience a reduced screening
effect. Hence the bandgap is expected to increase for monolayer WS, (2.7 V).
With the exciton binding energy (0.7 eV), an enhanced electron—hole interaction
can be expected®.

Raman scattering is a very good tool for confirmation of formation of WS,
The major vibrational modes of WS, can be analysed with Raman scattering
experiment. Longitudinal Acoustic (M) at 176 cm™, Doubly degenerated E, mode
at 356 cm™!, 2LA(M) mode at 352 cm™! and singly degenerate Alg at 418 cm™ are
major vibrational modes of WS . There will be shift in the peak position, appearance
of shoulder peaks and change in the intensityof peaks depending on the number of
layers in the sample, defects in the material, adsorption etc. Peak separation gives
information about number of layers, deformation/splitting in peak gives information
about strain/defects/adsorption in material*-4,

Synthesis methods of WS, mono/few layers include methods like mechanical
exfoliation — peeling/ scotch tape method, chemical vapor deposition, sputtering,
atomic layer deposition, liquid phase exfoliation — laser ablation, ultrasonic method,
molecular beam epitaxy, spin coating — on different substrates like titanium-titanium
dioxide, graphite, silicon-silicon dioxide, graphene oxides, gold foil, h-boron nitride,
sapphire etc. Chemical vapour deposition, especially the epitaxial one, has added
advantages. In the samples grown through epitaxial method, the defect density is
lower. Its possible to develop large area samples through this method. The electrical
conductivity of CVD grown samples exhibit more endurance in-plane level?’>.

To achieve definite applicability, growth techniques need to control more finely,
the size, layer thickness/ numbers, edge sharpness, the phase purity of the grown
crystals and defects that may arise in the sample during growth process. Growth
techniques influences the edge structure of the grown WS, ie., whether the sample
edge is metal or chalcogen. This influences the carrier density distribution in and
near the fermi energy level. It also affects how much the atomic orbitals overlap*'.
Profile of band-edge can be modified while growth using various band-structure
engineering mechanisms. Bandgap can be modified by keen control of composition
of alloy during synthesis*'. In the case of heterostructures with no common species
or dissimilar band profiles or with different lattice patterns, quantum engineering
can be adopted for bandgap modification*'. Combinations of different morphologies
of lateral-vertical heterostructures can be developed, to contribute to the active
channel layer of nanotransistors*'.

ISSN: 2582 - 2594 13
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3. WS, — Application as a channel material in Transistors

Field effect transistors based on WS, as channel layer show a large on/off ratio
of greater than 10°. Large bandgap of two dimensional WS, can cause large on/
off ratio*’. Theoretically, the mobility of carrier in WS, channel could be high, the
practically measured mobility is relatively low. Many factors like, the dielectric
environment, percentage and type of defects and influence of adsorbents, can
influence the performance of WS, as a channel material in transistors. The transport
properties are highly influenced by number of layers and kind of stacking*. Process
of adsorption when exposed to atmosphere is also influencing the performance of
WS, channels. Hydrogen, water molecules and oxygen when get adsorbed to the
surface of WS, cause p- type doping®~'. It has both advantage or disadvantage, as
WS, can be used as an ambipolar material, at the same time, when mono/few layer
TFT is exposed in air may exhibit weak p-type or n-type behavior**!. Conductivity
type can be modified from n-type to p-type in high pressure atmosphere of
adsorbates*!.

A schematic diagram of basic TFT architecture is shown in figure2, in which
substrate can be solid substrates like silicon and flexible substrates like polyamide.
Saptarshi Das et.al** successfully fabricated monolayered WS, on silicon (P++ Si)
substrate with back gate architecture. Thermally grown SiO, of 100 nm over Si is
served as the dielectric/ insulating layer. ACVD grown WS on titanium (Ti) substrate
which was transferred through PMMA transfer technique in which initially PMMA
will be coated over WS - Ti substrate, then the entire substrate will be submerged in
1M NaOH until monolayer and PMMA fill get detached and remain in the solution,
fully separated from Ti substrate. Then the entire PMMA with 2D WS, material was
transferred on the Si/Si0, substrate. Then 40-50 nm Ni/Au source drain contacts
made through e-beam lithography. Other architecture on flexible substrate include
Polyamide, has been demonstrated by Thomas. N. Jackson et.al [53]. In their work
a 100 nm Ti gate electrode array was deposited by sputtering and it was patterned
photolithographically on polyamide substrate, and followed by a lift off process. A
Plasma Enhanced Atomic layer deposition (PEALD) of AL O, is then carried out at
200 °C as the gate dielectric / insulator layer for the device. A few layers of WS,
2D material is then transferred from Si substrate to patterned polyamide substrate
by using PMMA transferring technique. A 50 nm Au source-drain contacts made by
thermal evaporation and followed by photolithography procedure. A 30 nm AL O, is
then deposited over the device by ALD technique to encapsulate the device. Britnell
et. al** also fabricated field effect tunnelling transistor with a more complex 2D
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heterostructure, with entire stack with layered materials on flexible transparent
substrates.

Source and Drain contacts
SOTFRFAEE WS2 channel
N |nsulator/ dielectric
Gate electrode
Flexible /solid substrate

Figure 2: Schematic diagram of basic TFT architechture with WS, channel

Effect of number of layers of WS, on the performance of TFT is tabulated
in table 1. In bilayer morphology, carrier mobility in WS, TFT is 300 cm’® /V-s
according to Palummo et. A1, which is greater than that of 140 cm?/V-s monolayer
channel (Nayak et. al)*

Tablel. Effect of number of layers of WS, in channel of TFT

Band gap | Photolumi- | Mobility | Carrier con-
Layers Type energy eV | nescence (cm?/Vs) | centration Ref.
Bulk WS, Indirect |1.3-14 Absent 255 n - type Lan et al.*!
- - 55
Bilayer WS, |Direct | 1.800 Strong 300 {’yp;ype orn-| Lugetal
Monolayer
WS, Direct | 2.1 Less 140 n - type Nayak. et al. 3¢

Growth techniques influence the performance of TFT in many aspects. So,
bandgap engineering, quantum engineering, phase pure growth, large area growth,
single layer growth etc. plays greater role in the performance of TFT. Metal edge
or chalcogen edge, sulphur vacancy etc. alters the mobility of carrier. Hwang et.
al has reported an on/off ratio of 10° on scotch -tape peeled WS, layer*. Jiang et.
al*® reports nitrogen plasma treatment to reduce sulphur vacancy caused deficiency.
Treating with nitrogen plasma enhanced the mobility from 29.7 to 184.2 cm?/V-s
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and on-off ratio from 10° to 10%. TFT on nitrogen plasma treatment result in ohm-
like contact and exhibit linear I~V pattern near 0 V. S vacancies may result in
reduced charge scattering. Nitrogendoping may result in reduced effective carrier
mass and enhanced mobility’’%. Effect of growth techniques is tabulated in table
25763 A large on-off ratio of 107is reported on a h-BN substrate grown through CVD
method by Illarionov et al. A large mobility of 486 cm?/V-s in the same structure at

5 K is also reported®’-%,

Table 2. Effect of growth techniques of WS, on mobility and on-off ratio

. . On/Off
Method Sub- Characteristics Ohmic MObzlhty Current | Ref.
strate Contact | [cm?/Vs] Rati
atio
Scotch tape . . s Hwanger
method Sio, Clean Ti/ Al 30 10 als
Fast pulsed . Temperature insta- . o Igbalet
-V method | S/ S10:| ity Ni/AL | 44 10 al®
Simplest cost effec-
Liquid phase tive, high deposition 106 Ott et
exfoliation rate, purity, low capi- al >
tal cost material.
CVD sio, | Hiehperformance. g, 80 108 Wuet al. ©
Large area production 2
185 at
room Ilarion
CVD h-BN High uniformity. Al/Au | temp. 107 ot al onov
Hysteresis absent 486 at ’
5K
Low yield, low scat-
Mechanical tering impurities. 4.56 x Kumaret
exfoliation h-BN Small size, high qual- Al 0.30 106 al.
ity
Ebeam g | Betterstability and 2790 | 10° Wu et al.
evaporation 2 electrical performance
HPHA Si/SiO,| Low contact resistance| Ti/Au | 13.00 10° zlflang el

16
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Chemical functionalization with thiol also increases the carrier mobility, the
low temperature mobility is reported to increase from 140 to 337 cm?* V—s* and
the ambient temperature mobility from 49 to 83 cm?/V-s**. The device mobility
can also be limited due to defect states in SiO, layer in the substrate as it leads
to the localization of charge carriers®. Hexagonal boron nitride could be a better
alternative to avoid such defects and localization of charges. It is having atomically
planar surface, high bandgap and low charge impurity density according to Igbal
et. Al%.

Contact materials also influences the performance of TFTs. The nature of
contact materials determines the amount of charge injection and collection between
the WS, channel and the electrodes. An ohmic contact is more ideal for transistors,
but it is very difficult to realize this in single/ bilayer channel materials®. The Fermi
level pinning caused by interfacial states, results in mismatch of work function
between the channel material and the electrode material. To reduce the contact
problems, various techniques like annealing, doping, using metal interface layers,
using graphene-based electrodes, using edge contacts etc. are being reported by
various groups®’.

Length to width ratio of the channel is a very important parameter which
influences the performance of TFT. For a channel width of less than 100 nm, the
threshold voltage was reported to increase suddenly with abrupt decrease in on-
current. Channel size highly determines the hysteresis behaviour. Performance of
TFT is dependent on the channel thickness and in the case of WS, peak performance
is reported in thickness range 6 -10 nm®.

The design of TFT itself is a deciding parameter in the performance of TFT
whether it is top gated or bottom gated. Figure.3 demonstrates the schematic
diagram of general design of top gated WS, FET architecture. In thisa high quality
of thermally grown polished surface of SiO, on Si substrate is represented for
basic top gate architecture using WS, monolayer as channel in FET. Electron beam
lithography patterned source and drain contacts can be made through deposition
of Cr/Au or Ti/Au in which Cr can be of 5 nm for the better adhesion and, Au
or Ti can be of 50 nm thickness. Contact deposition can be preferably done by
thermalevaporation method or else by sputter deposition method. For WS, FETs,
Cr/Au and Ti/Au contacts basically show ambipolarity in nature through which
both P-type and n-type injection is possible. For P-type source and drain contacts
high work function materials such as platinum can be depositedof thickness about
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40-50 nm and a 50-60 nm thick Au can be deposited over Pt as the contact pad
extension purposes.

Also, it has been reported that Ni/Au contacts of 40, 50 nm respectively
deposited in the case of WS, FETs on sapphire substrate in back gate architecture®.
There are reports which mention annealing of contacts under Argon/ H, flow for
the improvement of better contact resistance®"°. Gate electrodes can be fabricated
with electron beam lithographically patterned and then Al O, of 15 -30 nm can be
deposited with Atomic Layer deposition Technique (ALD), and then Au of 50-60
nm again deposited over the dielectric material. Tae Wan Kim et.al”' fabricated
a similar architecture but with ion top gate over WS film FET. There are other
different gate dielectric materials already reported with the 30 nm of HfO,, 30nm
Si0,, 20 nm of h-BN (hexagonal boron Nitride) and then Au of 50-60 nm over the
dielectric layer?®.

Autop Gate contact _ @
e AlO; or HngdielectricT

Crf By Sowrces and Dirsin
contscts

PP WS,
5i02

Sisubstrate

@

Figure 3: Top gate WS, architecture

Figure 4 demonstrates the general bottom gate FET architecture. Bottom gate
architecture of WS, FETs can be fabricated with both highly doped n or p silicon
substrates (n++/ P++ Si). A high quality thermally grown SiO, can be deposited
over the Si substrates and then the source and drain contacts can be made with
above mentioned n-type or p-type contacts or ambipolar contacts. Bottom side of
the substrate will act as common gate for the device. A dielectric gate material of
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hexagonal boron nitride h-BN over Si/SiO, and WS, is transferred over these thin
layered h-BN and source-drain contact can made through e-beam lithography with
Al/Au contacts. h-BN is used as the gate material in back gate WS, FET architecture
is also reported® 7. A complex vertical heterostructure like, WS, -SnS is reported
in tunnelling field effect transistors with back gate architecture’. Table 3 shows the
advantages of different designs of WS, based TFT structures®7*.

Au top Gate contact _ @
mmmm  AlO, or HfO,dielectrics

Cr/Au Source and Drain
contacts

WS,
Si02

_@ Hu

Si substrate

Figure 4: Bottom gate WS, transistor architecture

Table 3. Advantages of Bottom/ Top contact designs of TFT

Bottom Contact Structure Top Contact Structure Reference

. . Channel resistance in-
Channel resistance decreases with

channel lenoth creases with channel Mittal et al.™
& length

Mobility is less Eillei;/;ted saturation mo- |y, aider al.’s

High morphological disorder gic;:;vr(rilécr)rphologlcal Mittal et al.™

Low drain current High drain current Yang et al.

Low transconductance High transconductance | Yeh et al.”
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Conclusion

Dithioxotungsten chemically known as Tungsten disulphide (WS,) is very good
channel material to be applied in field effect transistors with high carrier mobility
of upto 486 cm?/ V-s at 5 K in bilayer thickness. In mono/bilayers it is a direct
bandgap material with ample photoluminescence to be applied in optoelectronic
devices. In this review article the performance of dithioxotungsten (WS,)) as a
channel material in nano transistors is analysed based on the performance of WS,
on regard of mobility of charge carriers, on/off ratio of transistors, channel width
to length ratio, channel thickness and I-V characteristics. The material property
of WS like the space group to which WS, belongs to, spin-orbit coupling in WS,
Excitonic nature in WS, Raman vibrational modes, etc. which demonstrates WS, as
most adaptable transition dichalcogenide is also discussed. General top-gated and
bottom-gated design for fabrication of WS, channel transistor is also demonstrated.
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Abstract

The Sahel is the Eco climatic and biogeographic realm of transition in
Africa that lies between the Sudanian Savannah to the south and the Sahara to
the north. Sahel region faces a myriad of non-traditional security challenges
that pose threat to the well- being and human security of the region. Despite
international efforts, conflicts continue in the Africa’s Sahel region. New
challenges like climate change, food insecurity, gender disparities and
population growth become significant. This non-traditional security challenges
like climate change, population explosion, food insecurity and transnational
crime amplify the political instability and insurgency in the region. Therefore,
comprehensive and multifaceted approach is needed to solve insurgency in
the region that goes beyond the traditional notions of security. International
efforts by EU and ECOWAS and World Food programme can boost
resilience in Sahel by restoring land, promoting education, food security and
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employment opportunities. Further, funding by global financial institutions
will revitalize economic activities in the region. As the area of research is
vast, this paper mainly focus on population explosion, climate change and
food insecurity in the region. This paper also analyses how this non-traditional
security challenges become an amplifying element for political instability and
conflicts in the region.

Keywords: Non-traditional security, food insecurity, climate change,
traditional security, Population Explosion

Introduction

With the generalization of global issues due to globalization, there is a need to
re conceptualize the notions of security. Non-traditional security began to replace
the traditional notions of security which is concerned with state sovereignty. Non-
traditional security view security from human perspective and include issues like
climate change, infectious disease, food security, migration, drug trafficking, energy
security, cyber security and many more.

The Sahel region of Africa stretches from west to east and comprises the
following regions: central Chad, central and southern Sudan, the extreme north
of South Sudan, Eritrea, and the extreme north of Ethiopia; the extreme south of
Algeria, Niger; the extreme north of Nigeria; the extreme north of Cameroon and the
Central African Republic; and the central and southern parts of Senegal, southern
Mauritania, central Mali, and northern Burkina Faso.(Reader, J; 1997) Due to its
geographical location and climate, the region experiences many non-traditional
security challenges like climate change, population explosion, food insecurity,
poverty, and unemployment and governance deficit. As the area of research is vast,
this paper mainly focus on population explosion, climate change and food insecurity
in the region. This paper also analyses how this non-traditional security challenges
become an amplifying element for political instability and conflicts in the region.

Non-Traditional Security

In an era marked by rapid globalization and interconnectedness, the concept
of security has evolved beyond traditional military concerns to encompass a wide
array of non-traditional threats. Non- traditional security issues are challenges to
the survival and well -being of peoples and states that arise primarily out of non-
military sources, such as climate change, resource scarcity, infectious diseases,
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natural disaster, migration, food security, drug smuggling and transnational crime.
(Peter Hough, B, P;2021) From climate change and pandemics to cyberattacks and
terrorism, these challenges transcend borders, affecting individuals, communities,
and nations on a global scale. Addressing non-traditional security (NTS) issues
requires innovative strategies, international cooperation, and a comprehensive
understanding of the interconnected nature of contemporary threats.

Earlier, state and sovereignty is at the central stage of security discourse.
With primacy to individual rights, non- human entities and social structures, there
is a need to re conceptualize the notions of security. The logic of security was
broadened beyond nation-centric security to people-centric security, from people-
centric security to how people breathe and live in a society. Countries such as
Canada, Japan and Norway linked security with progressive values of 1990°s like
human rights. (LeneHasen, Buzan,Bary; 2009) One of the most pressing NTS
challenges facing the international community is climate change. The consequences
of rising global temperatures, melting ice caps, and extreme weather events are
already being felt worldwide. Disruptions to weather patterns, sea level rise, and
changing precipitation patterns threaten food security, exacerbate resource scarcity,
and contribute to the displacement of vulnerable populations. Tackling climate
change requires concerted efforts to reduce greenhouse gas emissions, transition
to renewable energy sources, and implement adaptation measures to mitigate its
impacts.

In addition to climate change, pandemics represent another significant NTS
concern. The emergence of infectious diseases such as HIV/AIDS, Ebola, and most
recently, COVID-19, underscores the interconnectedness of health security in a
globalized world. Rapid urbanization, increased travel, and climate change-driven
environmental changes facilitate the spread of pathogens, posing grave risks to
public health and economic stability. Strengthening healthcare systems, investing
in disease surveillance, and enhancing international cooperation are critical to
effectively combatting pandemics and preventing future outbreaks.

Furthermore, the rise of cyber threats and transnational crime presents
complex NTS challenges that require innovative responses. Cyberattacks targeting
critical infrastructure, financial systems, and government institutions have become
increasingly sophisticated and widespread. Similarly, transnational criminal
networks engage in a range of illicit activities, including drug trafficking, human
smuggling, and cybercrime, undermining governance, stability, and the rule of
law. Addressing these challenges necessitates robust cybersecurity measures,
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international law enforcement cooperation, and efforts to strengthen governance
and institutions.

Moreover, socio-economic vulnerabilities, humanitarian crises, and mass
displacement pose significant NTS challenges that require urgent attention. Poverty,
inequality, and political instability fuel conflicts, exacerbate humanitarian crises,
and drive mass migration, straining resources and undermining stability. Investing
in poverty alleviation, conflict prevention, and humanitarian assistance is crucial
to addressing these root causes and fostering resilience in vulnerable communities.

In short, the non-traditional security challenges represent complex and
interconnected threats that require collective action and innovative solutions.
Addressing these challenges necessitates a holistic approach that goes beyond
traditional security paradigms, prioritizing prevention, resilience-building, and
international cooperation. By working together, the global community can effectively
tackle NTS issues and build a safer, more secure world for future generations.Non-
traditional security challenges are transnational in nature and they are intertwined
to each other.

Sahel Region: An Overview

The Sahel is the Eco climatic and biogeographic realm of transition in Africa
that lies between the Sudanian Savannah to the south and the Sahara to the north.
The Sahel region of Africa stretches from west to east and comprises the following
regions: central Chad, central and southern Sudan, the extreme north of South
Sudan, Eritrea, and the extreme north of Ethiopia; the extreme south of Algeria,
Niger; the extreme north of Nigeria; the extreme north of Cameroon and the
Central African Republic; and the central and southern parts of Senegal, southern
Mauritania, central Mali, and northern Burkina Faso.The Sahel region experiences
tropical semi-arid climate. It is mostly covered by grassland and savannah, with
areas of woodland and shrub land.the Sahel is characterized by its unique blend
of cultures, diverse ecosystems, and complex socio-political dynamics.however,
due to its geographical location, Sahel region is characterized by socio-economic
backwardness, poverty, unemployment, climate change, food insecurity and
population explosion.Understanding the Sahel requires a nuanced appreciation
of its history, geography, and the interconnected factors shaping its present-day
realities.

Despite these challenges, the Sahel also holds immense potential for economic
development, cultural exchange, and regional cooperation. The region boasts rich
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natural resources, including minerals, oil, and renewable energy sources, which,
if managed sustainably, could fuel economic growth and prosperity. Furthermore,
initiatives aimed at promoting regional integration, trade, and infrastructure
development offer opportunities to address common challenges and foster peace
and stability.

Non-Traditional Security challenges in the Sahel Region

Geographically, the Sahel serves as a transition zone between the Sahara Desert
to the north and the savannas to the south. Its semi-arid climate is marked by erratic
rainfall patterns, prolonged droughts, and desertification, which have profound
implications for agriculture, livelihoods, and food security. These environmental
challenges are exacerbated by rapid population growth, unsustainable land use
practices, and the impacts of climate change, placing immense strain on already
vulnerable communities.

The Sahel is also characterized by a complex web of socio-political dynamics,
including ethnic tensions, weak governance, and porous borders. Many countries
in the region grapple with governance deficits, corruption, and political instability,
which undermine state institutions and impede development efforts. Additionally,
ethnic and tribal rivalries often intersect with struggles over access to resources,
exacerbating social tensions and fueling conflict.

Armed conflict and insecurity further exacerbate the challenges facing the
Sahel. The proliferation of armed groups, including jihadist organizations like Boko
Haram, Al-Qaeda in the Islamic Maghreb (AQIM), and the Islamic State in the
Greater Sahara (ISGS), has destabilized the region, leading to widespread violence,
displacement, and humanitarian crises. These groups exploit local grievances,
socioeconomic disparities, and governance failures to recruit fighters, expand their
influence, and sow fear and instability.

Moreover, the Sahel’s strategic location has made it a focal point for regional
and international security concerns. Its proximity to North Africa, Europe, and the
Middle East, along with its vast, sparsely populated terrain, has made it a hub for
transnational criminal networks, human trafficking, and smuggling routes. These
illicit activities not only undermine regional stability but also have far-reaching
implications for global security.

While it faces significant challenges, including environmental degradation,
insecurity, and governance deficits, it also presents opportunities for collaboration,
innovation, and sustainable development. By addressing the root causes of instability,
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investing in resilience-building measures, and fostering regional cooperation, the
international community can support the Sahel’s efforts to build a more secure,
prosperous, and resilient future. This article focuses on the important challenges in
the region such as population explosion, food insecurity and climate change.

Population Explosion and Demographic transition

The primary concern exacerbating the challenges faced in the Sahel region
is population explosion and demographic transition.Between the years 1960 and
2020, the population of the countries within the regions experienced a substantial
increase, expanding their size by a factor of four to seven. This growth can be
attributed to the average annual growth rates ranging between 2.5% and 3%. The
population of five Sahel countries (Chad, Niger, Mali, Burkina Faso, Mauritania) is
likely to increase from 135 million in 2015 to 330 million in 2050.

The rapid increase in population can be attributed to several factors. Firstly,
the low levels of development in certain countries can be seen as a significant
contributor. This is primarily due to the persistence of lineage-based production
systems, which hinder economic progress and limit opportunities for individuals
to improve their living conditions. Secondly, the rise in mortality rates and the
presence of weak social security systems also play a role in promoting a pro-birth
attitude. Lastly, weak family planning measures contribute to the sudden population
growth.Inadequate access to contraception, limited awareness about family
planning methods, and cultural or religious beliefs that discourage birth control can
all contribute to higher birth rates.

Another issue corresponding to the population of Sahel region is youth bulge.
Youth bulge in Sahel is mainly due to low infant mortality rate and high fertility
rate. In the ten countries of Sahel, the average fertility is four, according to UNDP
population fund report. Young people aged 15-34 years accounted for one-third of
the population. In 2055, the working age group will be 67% of the population in
Ethiopia. It has many political and social implications. Governance system in the
Sahel region could not cater the needs of growing youth population. Sahel’s labour
market could not absorb new workers. As a result, people will force to survive by
means of joining illicit networks.

The region experiences a significant rise in political instability due to the
presence of a substantial population under the age of 30 who lack education,
employment opportunities, and social standing. There are also disparities in the
working age population. Due to high fertile rate and double discrimination, women
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are usually absent in workforce. This is because women are entitled with the duty
of nurturing children and doing household chores. Sahel region often lacks behind
human development indexes.

Despite high population growth, per capita GDP of the region has grown only
modestly. Besides this, government has to spend huge amount of money on national
security issues like insurgency, terrorism and drug trafficking. This spending of
money is at the cost of spending on human development indicators like education,
health, employment and food security. (Goldstone, J,A;2002)

Population in the Western Sahel and Northern Nigeria

Estimates Projections
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Source: Data: UNDESA/ Population Division, 2019 (six Western Sahelian states);
authors’ model of northern Nigeria.

i. Food insecurity

World Food Summit of 1996 defined food security as existing “ when all
people at all times have access to sufficient, safe, nutritious food to maintain
a healthy and active life”.As of November 2022, the region witnessed a
significant number of individuals facing food insecurity, as reported by the
Office for the Coordination of Humanitarian Affairs.Approximately 6.3
million people were affected by this issue, with Burkina Faso accounting for
3.3 million, Niger with 1.7 million, and Mali with 1.3 million individuals
experiencing food insecurity.
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FOOD AND NUTRITION TRENDS IN THE SAHEL & WEST AFRICA

Number of people in “Crisis” or worse situation, 2017-21
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may vary significantly.

Source: Cadre harmonisé analysis, 2017-21, March data. Figure: © SWAC/OECD
Extract: RPCA (2021), Sahel and West Africa: Food and nutrition situation 2021, April 2021.

Food insecurity in the Sahel region is a result of the confluence of protracted
conflict, climate change, and global crises. A significant decline in food
production observed due to record level shortfall of rain, comparable to a
major dry period in 2011. As more than 80% of people in the Sahel region
depend on agriculture, it severely affected the food security of the region.
Difficult access to fertilizer exacerbates the production decline as only 40%
of the fertilizer needs could be met in the region this year.

Recurring conflicts in the region also have direct impact on food security
in the region. The non-state armed groups began targeting the resources
and sources of income of civilians.They engage in activities like looting
and destroying crops, stealing livestock and extorting money from the
vulnerable communities. Disruption of markets by the terrorist groups
makes food inaccessible. Migration due to conflicts makes people no longer
able to access their land for agriculture and pastoralism. In the northern
regions of Burkina Faso, a significant loss of cultivated land, ranging from
30% to 50%, has been experienced due to prevailing insecurity. This has
resulted in a concerning water crisis at the national level within Burkina
Faso. The destruction of water points has further exacerbated the situation,
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ii.

leaving communities in dire need. In certain areas, individuals endure the
arduous task of waiting in line for up to 72 hours, solely to gain access
to boreholes. Consequently, their lives have become entirely centered on
the pursuit of water, highlighting the critical importance of addressing this
pressing issue.

Global issues like financial crisis, natural disasters and Russia- Ukraine
war also have significant impact on food security. The conflict in Ukraine
has resulted in significant fluctuations in the prices of food crops. Cyclone
Freddy in 2023 resulted in 30% hike in prices of food staples such as Maize,
thereby worsening the nutritional security in the region.

Food insecure individuals are increasingly susceptible to fundamentalism
and acts of insurgency. In the region, women and children face a double
discrimination due to their gender and socio-economic vulnerability.
Women are compelled to endure long waits and journeys to collect water,
often sacrificing their own nutritional needs to provide for multiple children.

Climate Change

As the Sahel location represents a vast arid region between the Sahara
desert to the North and a more fertile region to the south, it is going through
weather extremes. The Sahel region is experiencing the worst drought
in over forty years. Desertification in the region is exacerbated by the
population boom in the region as the population ought to double in the
region in between 2010 to 2045. Environmental issues compounded by
the lack of socio-economic policy environment are expected to reduce the
water supply in the future. For example, in Cameroon water shortage lead
some fishers to divert water from streams through ditch canals to raise fish.
But canals cross the pastoral plains, leads to conflict between fishers and
herders. These environmental pressures and conflicts create fertile ground
for radicalization by way of armed movements and Islamic insurgents.
Climate induced conflicts also lead to food insecurity, humanitarian crisis,
displacement and migration. The change in weather patterns deteriorated
soil fertility, thereby threatening food security. One in two people in the
Central African Republic suffers from starvation. Women and children are
the most affected by climate change and humanitarian crisis.Southern parts
of the Sahel, closer to the equator, may have more favorable conditions for
agriculture and livelihoods compared to the northern, arid regions. Climate
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change further compounds these challenges, with some areas experiencing
more severe impacts, such as desertification and erratic rainfall, which
disproportionately affect certain communities.

Conclusion

The non-traditional security challenges faced by Sahel region presents a
complex and multifaceted set of issues that demand a comprehensive approach.
The interconnectedness of factors such as climate change, poverty, unemployment,
food insecurity and transnational crimes require concreted efforts from governance
systems. The non-traditional security issues become the root cause or amplifying
element for traditional security issues like Islamic insurgency, political instability
and conflicts in the region. Furthermore, due to the malleable nature of borders
within the region, any political instability or insurgency occurring in one country
will inevitably have a spillover effect on the neighboring nations.

The issues in the Sahel region also have regional and sectional disparities.
The effect of climate change and natural disasters vary from region to region
due to geographic location and economic stability. Economic imbalances are
also prominent, with some regions benefiting more from natural resources or
economic activities, while others face persistent poverty and limited economic
opportunities. Unequal distribution of infrastructure and public services, including
education and healthcare facilities, exacerbates these disparities, leading to a cycle
of underdevelopment in certain areas.Additionally, issues related to ethnicity and
cultural differences can contribute to social divides, further widening regional gaps.
Gender disparities are also evident in the Sahel region. Women and children are
burdened for the task of providing for basic needs. They also suffer the most from
natural disasters and the impact of climate change.

Addressing non-traditional security issues in Sahel needed a multifaceted
approach. Investments on Human development indicators such as health, education,
employment opportunities are essential. Along with it steps must be taken to reduce
environmental degradation and to reduce the impact of climate change. In order to
solve the national security issues, steps must be taken to solve the root cause of the
issue, that is, the non-traditional security challenges.

From Islamic insurgency to conflicts due to climate change, the Sahel region
becomes the world’s most warfare-ridden region. Global efforts by the UN, EU,
and ECOWAS can boost resilience in the Sahel by restoring land and promoting
education, food security, and employment opportunities. Further, Funding from
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global financial institutions will revitalize economic activities in the region. In
essence, the Sahel region is in need of a vibrant civil society and democratic values
for a stable and non-violent democratic transition.
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Abstract

Researchers consider that Mental toughness is a fairly stable arrangement,
although it may change in the face of certain types of experience, this can
be named as similarity. When chess players face the state of lack of mental
toughness, they feel lack of confidence during the tournaments and a loss of
personal control. Research in India on yogic practices and mental toughness
were limited. Hence to have a better understanding of Yoga Training
Programme and its contribution towards to mental toughness, the scholar will
make an attempt to determine the effect of twelve weeks of selected Yoga
Training Programme on mental toughness of mental toughness of state level
chess players in Kerala.Sports Mental Toughness Questionnaire (SMTQ) was
employed to measure the mental toughness of the subjects under the study. To
determine the effect of twelve weeks of selected Yoga Training Programme
on mental toughness of state level chess players in Kerala,‘t’ test was applied
by using SPSS version 17. The level of significance was set at 0.05 level of
confidence. Participation in 12weeks of Yoga Training programme improved
the mental toughness of state level chess players in Kerala. It is concluded that
Yoga Training Programme elicited a positive improvements in the selected
variable of the study.

Key words: Yoga, Training Programme, Chess&Mental Toughness
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Introduction

Mental Toughness is a compilation of wvalues, attitudes, behaviorsand
emotions that enable you to persevere and overcome any obstacle, adversity, or
pressure experienced, but also to maintain concentration and motivation when
things are going fine to constantly accomplish your goals. There is considerable
number of studies on the psychological parameters that affecting the player’s
sportive achievement and their sport life, one of them is mental toughness Initially,
researchers, who attempted to understand what mental toughness is, collected data
that included participant perspectives about this concept and those studies have
been conducted across a number of different sports disciplines such as football,
rugby, cricket, soccer and basketball etc. The analysis of these qualitative studies
highlights an important aspect in relation to mental toughness that is the concept is
fairly open to individual interpretation. Mental toughness is being more dependable
and better than your opponents in remaining indomitable, resolute, and positive
and in control under pressure. Mentally tough individuals tend to be gregarious
and sociable; as they are able to remain composed and stress-free, they are spirited
in many tough situations and have lower anxiety levels than others. With a high
sagacity of self-assurance and an unshakeable reliance that they control their own
fortune, these individuals can remain comparatively unaffected by antagonism or
hardship. Mental toughness is the capability to attain personal goals in the facade
of pressure from a wide variety of different stressors.

Statement of the Problem

Researchers consider that Mental toughness is a fairly stable arrangement,
although it may change in the face of certain types of experience, this can be
named as similarity. Hence to have a better understanding of yogic practices and its
contribution towards to mental toughness of chess players, the scholar will make an
attempt to determine the effect of 12weeks of yoga training programme on mental
toughness of state level chess players in Kerala.

Objectives of the study

» The findings of the study may be helpful to the Physical Education Teachers
and Coaches to implement the psychological training programme according
to the specific demands of their respective sport.

» To identify individual strength and weakness and to create positive attitudes
towards yoga.
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» To analyze the effect of yoga training programme on mental toughness of
state level chess players in Kerala.

Review of Literature

Abrahamsen, F.E., Roberts, G.C., &Pensgaard, A.M. (2008) studied the
achievement goals and gender effects on multidimensional anxiety in national
elite sport. Amorose, A. J., & Horn, T. S. (2000) examined the intrinsic motivation:
Relationships with collegiate chess players’ gender, scholarship status, and
perceptions of their coaches’ behavior.Chantal, Y., Guay, F., Dobreva-Martinova,
T., &Vallerand, R. J. (1996) investigatedthe motivation and elite performance:
An exploratory investigation with Bulgarian chess players. Sheard, M., Golby, J.,
& van Wersch, A. (2009)studied the progress toward construct validation of the
Sports Mental Toughness Questionnaire (SMTQ).Sheard, M. (2010) investigated
the mental toughness: The mindset behind sporting achievementthe study
concluded that there is a positive relationship between mental toughness and sports
achievement which give better results as an outcome.Duda, J.L. (1989) analyzed
the relationship between task and ego orientation and the perceived purpose of sport
among high school athletes. This study examined the relationship between task and
ego orientation and the perceived purpose of sport among high school athletes.

Research Methodology

Random group design will be used in this study. The subjects numbering
sixty state level chess players were divided into an experimental group (N=30) and
a control group (N=30). The subjects will be selected at random by drawing lots and
assignment of treatment was also at random. The experimental group will be given
the selected yoga training programme for a period of 12 weeks. The subjects have
to be undergone the training six days in a week from Monday to Saturday and rest
will be given on Sunday. Sixteen selected yogic asanas four breathing practices and
complete relaxation in shavasana will be included in the training programme and
the training programme will be same throughout, the only difference will be in the
increase of the holding time at the final position of each yogic asana after every two
weeks. Sports Mental Toughness Questionnaire (SMTQ) was used to conduct the pre
and post tests to collect the data. The SMTQ is a 14-item instrument was established
to ascertain athletes’ mental toughness levels. SMTQ items were constituted by using
raw data themes and quotes from qualitative studies of mental toughness those were
made previously. The participants had to respond to items on a four point Likert-
type scale ranging from “not at all true” 1 to “very true” 4. Sample items included
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“I interpret threats as positive opportunities” (confidence); “I give up in difficult
situations” (constancy); and “I am overcome by self-doubt” (control). SMTQ has
three sub-dimensions: 6 items for confidence (a = .80), 4 items for constancy (o =
.74), and 4 items for control (a =.71). Itemsl1, 5, 6, 11, 13, 14 measures Confidence
and this sub-dimension assesses athletes’ belief in their own abilities to achieve
goals and be better than others. Items 3, 8, 10, 12 measures Constancy and this sub-
dimension reflect determination, individual responsibility, an unyielding attitude,
and ability to concentrate. Items 2, 4, 7, 9 measures Control and this sub-dimension
is concerned with the perception that one is personally influential and can bring
about desired outcomes with particular reference to controlling emotions. After
reviewing the literature pertaining to yoga and its contribution to the development
of various systems in the body, the research scholar selected sixteen yogic asanas
and breathing practices like Kapalabhati, AnulomaViloma,Ujjayi&Bhramari.
The techniques of selected yogic asanas will be modified according to the level
of physical fitness and health standards of the subjects under study. The selected
yogic asanas are:Shavasana (The Corpse Pose),Makarasana (The Crocodile Pose),
Sarvangasana (The Shoulder Stand Pose ), Matsyasana (The Fish Pose), Halasana
(The Plough Pose), Bhujangasana (The Cobra Pose), Salabhasana (The Locust Pose),
Ardha-Matsyendrasana (The Half Spinal Twist Pose), Vajrasana (The Diamond
Pose), Simhasana (The Lion Pose), Paschimothanasana (The Forward Bend Pose),
Supta-Vajrasana (The Supine Diamond Pose), Trikonasana (The Triangle Pose),
Talasana (The Palm Tree Pose), Vrikshasana (The Tree Pose), Utkatasana (The
Hunkering Pose). The selected Breathing Practices are: Kapalabhati (Quick&
Forceful exhalations), AnulomaViloma (Inhalation through alternate nostrils),
Ujjayi (Inhale through nose with frictional sound produced from partial contraction
of the glottis), Bhramari (The Bhramari pranayama breathing technique derives its
name from the black Indian bee called Bhramari.) The yogic asanas programme
was prepared by the investigator with the help of experts. The training programme
was carried out by the subjects under the supervision of the investigator with the
assistance of other experts in the specialized field. The experimental group will
perform the yogic asanas prescribed to them; six days in a week; from Monday to
Saturday for a period of twelve weeks. The training session will include prayer,
kapalabhati, suryanamaskar, yogic asanas, Pranayamas and complete relaxation
for a total duration of sixty minutes. The adaptation period of two weeks will be
followed. The training load will be increased gradually, step by step after a definite
time interval. The intensity of the training programme will be increased in terms of
the duration of the holding time at the final position of each asana. Sports Mental
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Toughness Questionnaire (SMTQ) was used to conduct the pre and post tests to
collect the data..

Results and Discussion

The data pertaining to mental toughness of the experimental group and control
group were analyzed by ‘t’ test with the help of SPSS version 17. The level of
significance chosen was 0.05.Findings pertaining to each of the selected variables
of experimental group and control group are presented in the tablel.

Table 1
Difference in Means of the Experimental Group and the Control Group in
Mental Toughness
Subscales Initial | Final Mean
of Mental Group |No nitab Fnat gy Differ- [S.E ‘t’ Value
Mean |Mean

Toughness ence

Confidence | EXP [30 |12 15 0.968 |3 0.177 | 14.704*
CON |30 |10 11 0481 |1 0.088 | 1.140

Consistency | EXP |30 |13 16 0.662 |3 0.121 | 14.726*
CON |30 |13 13 0.3051 | 0 0.056 | 1.795

Control EXP (30 |10 14 0.662 |4 0.189 | 15.824*
CON |30 |9 10 0.3051 | 1 0.088 | 1.140

* Significant at the 0.05 level. ‘t’ value with 29df=2.045

From the table 1 it is obvious that in the case of experimental group, significant
changes were noticed in all subscales of the selected variable following 12weeks of
selected yoga training programme. The obtained‘t’ values for the Confidence was
14.704; Consistency was 14.726 and Control was 15.824. The obtained‘t’ values
were higher than the required table value.

In the case of control group, there were no changes seen in the selected
variable of the study. Mean difference of the experimental and control group for
each variable are presented in figures 1,2&3.
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Figure 1
Mean Difference in Confidence subscale for Experimental Group and Control
Group (Means in Numbers)
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Experumental Group Control Group
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Figure 2
Mean Difference in Consistency subscale for Experimental Group and
Control Group (Means in Numbers)
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Figure 3
Mean Difference in Control subscale for Experimental Group and Control
Group (Means in Numbers)

25 1
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The analysis of the results of the study reveal that in the case of the
experimental group, all the subscales of mental toughness such as confidence,
consistency and control improved as a result of the 12weeks training of selected
yoga programme. In the case of the control group, no changes were noticed in any
of the selected variables during the same period. Mental toughness is the capability
to attain personal goals in the facade of pressure from a wide variety of different
stressors. After participating in the yoga training programme, the experimental
group may see a tangible achievement in their goals, they feel better physically
and they develop a sense of competence. In addition, they also develop other
health habits, such as better nutrition and sleep habits which in turn make them
feel better about themselves and improve their self-confidence. Finally they gain
new social experiences with their colleagues in the training programme. It has
been found from various researches that the practice of yogic asanas cause a shift
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towards parasympathetic function of autonomous nervous system (ANS). It results
in internal wakefulness, introspection, harmony and an internal fulfillment.Asanas
are known to tone up autonomous nervous system, respiratory system, endocrine
glands and visceral organs and they might have resulted in an overall physical
and emotional stability among the practitioners. The asanas like Trikonasana,
Talasana and vrikshasana might help to improve the power of concentration, single
mindedness and focussing ability among the practitioners. All of these factors may
contribute to enhance mental toughness. Other aspects such as the social support
that generally accompanies the yoga training programme and the improved feelings
of personal worthiness and self-esteem may also contribute substantially to the
therapeutic outcome for some individuals. The yogic asanas especially Shavasana
and Makarasana retrain the muscles to act in a relaxed manner and help to gain a
parasympathetic dominance which reflected in one’s capacity to voluntarily control
the rate of heart beats, rate of breathing, maintenance of body temperature all
fostering a state of economical self preservation and conservation of energy. The
process of relaxation through asanas like Shavasana and Makarasana might give
rest to the body and mind. With intense yoga training, it is possible to have a
normal state of transcendence or mind expansion which not only is physiological
and stable, and a yogic practitioner can invariably reflect in his every day behaviour,
a higher state of joyous being.The longer duration of practice in the calm, peaceful
and serene environment, the collective prayer, regulation of breathing during yogic
practices and the observance of Yamas and Niyamas might help in inculcating
feelings of brotherhood among the practitioners. Yamas and Niyamas are known
as attitude forming yogic practices. They provide a moral foundation for a healthy
and harmonious inter personal relationship.Thus, significant changes were seen in
mental toughness of the experimental group following 12weeks of selected yoga
training programme.

Conclusion

The results of the study seem to permit the following conclusion.Significant
changes were seen in mental toughness of the experimental group following
12weeks of selected yoga training programme.In the light of the conclusion drawn;
similar studies may be undertaken with players of different sports mentioned in
this study. Similar studies may be undertaken to compare the effect of different
psychological variables on chess players.
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@MADOM HMFASTIV®. aflaNS” ROGIWIT AP BRMANOG &6S MOBB]E, JOTRBWI
YI@0. @RAIZHS AlS1ed alSIAN®IGE ad)MEIMHSBRIW]T GRSETY). ERGML®IOW aV]
afMeaBUd af)aM0o BWHq SO IWIGMND.
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alaM1@3 (@JaIdem1B8MMME™" (GAWI. all. Od. Rldy, al0o. 185). Maflas ayafla(la] HLOGGD
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QOS @RAM S0, 'ada) DSEBIW GYIVIHBOS HlNHZo QRT0NOOR]O Ay Ty ARI6ES
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1. GAI. af)o.af)o. MIcHIAG, 2008 DRIVIS H2IQHLNI  AVIAOTMY210l@o  1950-2007, GCHOS
aMVI0T®Y @RHNIBA], QUBA.

WV, 2016 GWAVIWHS &HLOG:03, WAV, Md> TV, BHISWo.
3. 6. afl. Od. @1elds, 2012 B&L0JaI0MEBBUY, MIT)EA] MYd: MV, GHHIFIGHNIS.
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NJHYIUD, GHISWo.
5. Q08 &25aJMo, S1.Od. BRMIBISRN0E 2019 HLOQOS AIGOMRIMo, &2 afl MBI, MEeIcyRal
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1968m3 quomell selesload (Stanley Kubrick) cuoallwom@m1@d o joomlomsle 2001
eV’ dawlaul (2001:A space odyssey) agQajo Alda] MVOMIV abla:Had M1 S1@3
BaNI6M". MMMV’ afla:HM AVIMIA af)an AlRdWo &SM®3 LBM] (@Jdallaf® m» MIIM1a
aJOO®106BB1Q@IM” GUoaHA6M”. 1977 @3 62032 £Je9IaV1ea3 (George Lucas) muoallwo
MODI@ o JOOm106310 TRIA@ Q@Y™ (Star wars) ag)am lmIaes aIm 0N1RVWEOmINS
MM a01RHIE AVIN0E:03 AULWE®I® B3 Gla)dHdhaf1®] oﬁshd(ugﬂ.

1950 a0 GUOAHMIEM” DEIVWIBIVIOTDJOMGLIGE0 MIMIDVEERIGER0 YOIAYRMVIOWTMo
HSMMAIEIM @SEEIV®. ALIVWISTVIOI®IOD]G3 MWWV (JEAWAIW GLOG:S0 GMIN
BJHBo BOAN QENBIB:MVENE. af)aANI@ DD GAKILIVIEIS8 MVIMI26:03 AIgH0 allegndsm:.
MVOABTVaO1GHHAD af)aM GeIMIL1@3 a 0™ 1068310 AVIMIAGS1@3 alti®o GAINEE@) Gl
MHUDSTD] £IE1HHIN® HSMDBAIIN]HWYo RQETLO DRIVISOMIDEI @RYBY MWMIV O]HHTD
@]1el8 1967@ M1 HEJIWHHHG MIOMOIBE aJOODT0EBRIY ‘@O @ 1HBI6eM .
all. MYEJanemyo @Y™ 2@ MVoalWIMo BaIYIBTEBM®. GIVISTaH" af) §OD 00
MO @0IMIABS" £JOTTVININBIVIHNE CGALIRENIBR]HHM BRYMAW” AITNA OO’ ag)m
emoaleflom @RAYEAEs] MINASS] BRYAE. o). &Qql BRYEM 2AN@OBIOAG ©alM MS
OO 1BBAN@ . OWY, Sl. §dH.6NIDLIAIMB AT, DB MILINIMA 88, af)ad. GWINTMBAdE:S],
0IOM], EIRUYT BICRUDIA], MVETVIY D@SEBRIVWAIR 2(@OMIG3 CAUHAISIGIH300. AU
@AM G lHBAD LDIANA af)ID GUIRA AAVAULOHM (HONIW Yo BRYHH] 20N O@man’
&MNZaflS1sMDo @YBEYo MIVWWILjo aflaN1S’ MV ITMRIQ BR® (@JEWIWBBIMDo 3S0ilG3
2QA@AN” &g 1S 2] aJdaINOI®IVI@ ERYEH:MDo BRYEM' (@JEAWo. 1987@3 VUTB:000193
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M3 {IG1E83M@Y. BE@MIW] NIIREACMIMo B0y WIMWIW] I GRIAOMBIMYo
@8 2]MIV] 2WHHaHMo MYE00 POMEHNIBINY” BRYW GALI. lNBILIVWIWVT MYEOAH
GUIailQo GAlaHA1SI1H63M0. @fo«m(ﬁ:moo@@ﬁﬂm ®OM3nINYN8S8 @RYSIWIGATD BOMI.
af)MMI@  BRWIBOS &HFoMIIMMOTAHo BRMIM” GRMZLINIWIGBANILL. (JO0I6M6BRUI
006Mo S(éoﬂd(ﬁ 200000 @220l §aIEYMET QI ERWIWBHY. BA1IHM HSldhUd alo
OO1Q &SN A120MEBUY ERIMDATHHUON T GHAN MITEBM@IW] HEMNB® GRWISHS
21allmo @M 020g1A01880M0. ¢LIN0TYHS SWQHUY BRANOTHHON ]G DWABMMMITISBMN®
@8»2|(00 HIGNMOAN. D AlOQAN AN TVYado BIAMMIQ @RYHH] QBH:CM]. 350113
swoleel Séﬂlﬂ(‘]bgg%)&l ®A1HB6M” MM $H006Mo ag)IM” BODM AMAVILINHBH Qo
@’owﬂ@mmm%gg @EM JoHEMo DSHBHWo 6219, 63T @RR10100V] Yo |03 $QE3 Mlamno
20MMIMBB:01103 af)aM” Gal@]lg MVIWMo LIC1ABHQo BR®aICWIV]af 3@ @RYAF] YWIoig)
mIN{Ud DENBOBBH QYo 921Q. @R@AIF] HhMLMo GAIMBIO S@3 AflMdMo @M MA@
1990 af)MDo MVlalo &HIENDAN. af)ANIBI BIOJWHS MVIMIW Lo Gelo HFlaMMODEId0
BOMM MOMMGAIIG:OMN. D N0ANWIGI M1V BAMOHM 2 JODMDEEHIENFAUQIMIGIMN” GAI.
). GRA. alNBIL! HBHQOS MIBERUJEHI00 TN . ERAITVIMo RO M132Xi14)
af)@A@ numilud &sefl@d arflem” MUEBIMDo &M 1B, ag)IMIG3 MIEAUW] MISH:
@rglejos BGoMM aflngo MLIWIREM R1ANEWMIGLIN f)@DAN. MVICHGHANBI QYOS
Ma0IWEOMINS MTEAIWT MVIW DU DalGWIW]HHINIW]@aM mﬂaﬂ@omﬂ%o IOH)
c@«mﬂ@c@ MVa0IVWEAMINS BODNM ANMHUIHHIMIEN” D 1ABHOWI@T (A 2{le1ABING).
@R BN MVIMTD GAUMNE(E@) GlaJHDUYREL LIG1HNIND BHSMOECAIIN|G:Qo 921Q.

@MW BINIM HOW’ HAOMI@D

2013-@3 ©020®3 MVREIWV1AIHAZ MVeNWINOMIE aJoEM10EEI® TV aLle:HM
aIMmIa®Iem” HoW” 9§00, al@ O™ 1@3 MW R, £leIsM £N1GaHIW, Y001 ®SBRIWAIA
CHBHLN0 N@BBOHS @RAIMT]a (12[1d1883mMd. 2001@3 MVl s] HOW’ HHOMIAIHSWIEM”
L0 DSEEBRAND®. BRYHIVDD MVoRAINa] GTYISMo af)dIDAMNOIWIND® MIBEBAN CHOSB
2MOMOHQ @RANOS @3I6MINY MVIWIHEB0. R IMEUdaHO G 1EBAM KHILICeISo 2018@RY6M .
QRO I@EBBBOS BHSANAUOAL MM CLISOHILIEM . BRMIWa0 210NMOODARO] o]
NGAIEHEMO §21QYIN RV 2N LA N@OOMWIEM” MOAW M BGRAIGQ 4 {l2/lA16BM@.
NEAIHIMONIEIHS BRIOBHDMMSHBIN MAIW] BRAB® (JMIBINVEEBUS BRWISHS UYRL
V@34 J3MM0. DGIMISVILIEM M) TDEHBo BHMIBMYo H(@JIaNTVQOS O .2|AGHSNOW]
R’ HHMVAITO” AENWIG3 af) @M@ . M1EAUW] GREJOTAHHI® MVoRAIBRUILH GUdaHo
@RAIG @M Wa0R1016H®W MA1S H:06MaMN. RW M DOSBOITBOS QMo @3 @RAIM@]a (I
AB3aMISO®IaM” VTN 12 BRAINIMTSBAN@Y. TVIMIAI00WHDED o JONM o I0THHUHANAIW T
HOW’ HHOM. (JCAVONIDE! 0 JDN BRYDBaHIMTVWAISHIM NIMIDQ” NIW]HHIOD GaldW]
af)Mm® aleilw mém@m)oe;m“. MVo0NWIVBM BROLIE TGS 021NN M DE3UT] 4]
2610 3$206B80 MDD MIMIDWIEDS Ba)aHU®HM HAMI@ BRAIMG]q {IEHOM MVOWIEJO
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)M HHIOJOMI@3 MVoUdWAEM. Gla)BHUDHAHH allSIMOIND Galdd:aN @RMAIW] ;hLNIAId
@630 D AVIMIAWIEIOS HSAD Caldd:0M af)IMDo NVINIAWHS HQI o lal @ 1WIeM’.

MOl Q15 10EERZHS @RAIMOEMo 9 agaM MlMinwl@d

2019-@3 2000V 9a02031903 NVeONWIMODI@ o JOAD1068R1W NIV aOle:HM
aMIMI2@I6eMm” 9. L1022, (@JHIUd I, AAM GAa0M3BITY” @S6EBEIWAIEIEM D MM
2@1eel @JWIMHINIa D@ EBOS BRAIMG]q {1 21GlasIM®. EREIOIGH G20V BG ¢HHI0Q*
G21QeS ARCEIHIAINS &SI GaNGBIM®IEM” DD MVIMIAWIeel ¢22§0M1000N A 100V
aluROmElo. QBN EHH@NATBHHMODIMIVT @O DEBANVOIMIW (OOMYBEHADAIW
GAI. MMIV® IO MIBEZU(]H000 a012ILIVWAB MILOW]ELIGH MONF TV LINMOW]
@RYOINIABS” Galddh:N. BRY WIOWIGE A:MIW @RYBAIHMWo &=AOS ¢&Sl. BA1H BPA1H;]
EJ9S CHINY” CaldB:IMD@IMI@ 9 3Flalvo Ea1 MBSO BRYWM]HAMHYS
AN {192]30D af)elo MVICE® 0B 80 @I HIMI@3 (Tﬂ%@omﬂ Baldd:aM.
@R@3MIABS EHIODFIOM EMAIFHHIAMIMISWIBHMN. @Y BOKYISWILIEM” a0l ng)aM BLNI
ald@o BR@MIABSINMWWe allaM1s’ aH:08 EYEA1NBYL 21NMOVICLIGH” HSAVAIIMO).
@RRAIN a0l IF] WI0IB0 (JUYEBRUT DENI0IHWQo BT BRYBATOHM B:IEMIMINBH:Wo
921QIMN. HHRMILIEMIS” BRFAREMUOLIEM” ERYOIMISINAG AOMANVTHIITVOWS (@JURo
ANMILNGHIN®. HHENIGaI0BIQ HIEGTVINEOMY* af)aM CGEINOMIOM o NS1VeNWIGBD
®IHMAMO aBQI af)IN® MO @HAN AMMIHF @BNS QIUAIV]BMOQIMMO BRY®IMNIAS
2MNILINABAMN. HIEMIMIVW @AM ARHOM @REMIaH]a]" dhgallSlesanisom” milmla
@ROIMIMIHBIMN. GR{IDNITPODTOAF IURVCDLIAN TG DSEFAM AVIMI2 @ROITVIM]
AR DMEVOINROBIHAF TVIW MBS, DLIWISON]GB REMBIW AQ” MW AAYHUD
MO8 BRGalIHH] 2" 0 JDIOWIM &g BRADEAI0 MMTIHIM HKHFlauealmlejo @Jor]
&Hl o] AflE2@o Mo MR afIS1El af)aM” @AM alo®Wlo.

9alTMoaNd00

Ga00g310J” @enIaglojaw” caalelw1eel @Jwim afledwadem’ MLV afldHd aVl
Mad03. eaUIS10JAWT@3 (@ lad VIR0V Galde8801Q0 GHI810JAWIM3 af)aD 1003 Galdn)8s
00IVMIB @1EIQ:SB0, BRMYB, Haf) GaldeIss MIMIAGEo MMM afle:H0d @161Q U3
@R almigme. neiwogmiimianied M@MAY” ableHad @owldo UrRUENOq|SIO®
GaldG:MM® af)IDEOHIMBINEMAT afla1cHnME afllaHMIem. AGE103 aflvor]d:@1a)
QAN WIM2d:80 GJAHBAMAI@ AL aleio DENBIGHIOD HSMDEAIDWAIWIEM',
MM ableHMB AINDDHSOS (JERWo MVIWIVEMEQJHHDHAS BaOldNIM GBI
@I MAIQYOS (@JWIM alRIRWEHIV6Mo. Ga)HUDHOD allSlafIBOMIMNS8 Gal@BAIRUD
HOQHWQYo mon@@mﬂaa@ "MOAlo GBSOV AUBINDo MM CAILIYIGE DENIBHAN
AN UB CGaJAHHDHOIG3 MTMVo BRGHLJAN@ D GHIAEMMAIGHAT. (OOAROD avlmad
glo3 EYAINaYO12{l01e8MOTBIWIEIMRIG:MM (@JWEBEe MIMIAWI@ MM’ Ga)dHd:@
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@RGHAMCAIIGHAMND]ND HIMAIBHIQENE". Uooc%gmmqg @RSIMLOIMND ) Jaen@gﬁaohdgg
) § OV 00O Mo TWIVH:OMRWQo BREMD®Wo MV ANRIVOMI@ AN milm]
DHBOS B2 Q HIVEMAIBMVENE. U000 ARIYJEDVAID:D af)MeT®Iwlensm”
D103 aluos1e:@a) o MIMAB:S0 AJOADAUGBAND. af)IMIGE HOW’ HHO0M BT
Q88 "VImIade.s31@3 crooc@mmc@ (@Jowamyo aILOAIHIWIG H060MGEA 1Y@ H3T.
2JBHOONIBB 2 JONM MVIGEMTBHANBIHBHS @000 ]MEVWI BlaAHDHM (@JCAWEDMO
388 GRVENMEWI EJHHUDHOM allSlofBODOINSS G2IBOIRUY DLIVISODH T DEINOH®
GaloQ®DMOWINBNEWI aNLINIW] BRYAIEMo ALIVWISOMIG3 MMV’ NIMIAE 03"
GAIMBE@) @000 RIE1HNIND GaldW®.

% Mo B PNV

1. Gokul Singh, Moti, Wimal Dissanayake, Indian Popular Cinema-A narrative of Cultural change,
page no 8.

2. Antigravity (also known as non-gravitational field) is an idea of creating a place or object that
is free from the force of gravity.

3. ayosm’ 2JQo @JB3&HIIMo ©.21QaN AUTRSHBIEM” RACHD. TYOJEMISIABEMIOUE M@ »flel
QDO HEBOG a JOINSSA.

4. Bipolar disorder causes strong shifts in energy, mood, and activity levels. A person with
bipolar disorder will switch between extreme excitement or mania and depression.

@mAaayail

1L @AM alelsflo, »eEIIWeS m‘gl@]nﬁo", M2201® Y (@JAUBEM S MVoLlo, GhISWo,2010.
2. BUIalLIGHHM,@RgAd, NIMI2WS GRG0, GHOBEIaH @(ﬁq)\g%g“ ®I@BAUNAa J0o, 1985.
3. GUIallMILNd, &ds., MIMIDWOS GMISEBUI, MOQ)EA] GT)J%", CHIYICHNIS 2012,

4. ZRleomad’ Sl., AWIMDQOS AIYIHAMo, Beflal uaﬁyj@@@moﬁ, G oY1CHNIS, 2009.
5

Gokul Singh, Moti, Wimal Dissanayake, Indian Popular Cinema-A narrative of Cultural change,
Orient Log man, New Delhi, 1998.
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@603 eMOILN®3 (D] H T 2@ af)M®” YYERLWAIM™. MM’ (@JWIMAIW] &HIMAN®”
MoPIRTHA0W] Afld:0M0 (@fdallaf AMAHITVYOOH]E3 DSHLISOD MVoCLISIB AMEBBSo,
090131da 100MIO 463380 081&)%6)8(8(63 2 JBoHMIBABBS @)Y Wlal® {01 Qogﬁ%i 08’]@;6)@
a133PSSEN T BYHH1Q PDAVIADo c%;]oe,ua QlGMJREL1HBI66MIo @RAIBHES” NJRUTW0
31000 H:0Q166MANO A JBaHEMIS’ BRADAVAEM CANFHISTWITZ MOBHOM @3 GaldG:R00
@001 2). GRSIACIJEINOIGIVIG MIEIMIMI@N &:GomIalRINAIGIQES MOGBSIW]
GBAN® BRWIH0jo o@ﬂoe;goam“. (@JWIMMIVYo ODLIUTIE: ajaHEM@D M’ MAIB alLIDOGIY @3
ANleWMIG:MEME” af)M@IGM” D CMINILNGE (@JCAWAILBAND). o_Dé(U)(Gﬁ VIQa0lds
221sM@1@3 Mo QIRINIVWWEMIELISE0 AMLINSIOMAIRINOIMIWIGRIANe &HSM
Ga oo ogl @RV IDADWo 2JaHeMAGLWQ0 BRYWIMMND. &:SomIRTaNMo, HeLIUTIHh®,
08LloN1BHIM (G 26MEBBU3, TVITMo MATEOMIM CALISS @RAIG:IU00 af)IM1EBROHMWYBS
15003210 Om19H03 A3FI®IUNOH W01 2] MD GMIAILNGE HAMNROMIMIOJo. MO
®SWoem” alyam1 210N®MOMEAIERHS «uognm(ﬁ;m@“oe)ohd@ce)om“mosg]m)@@1mﬁ@1(63
6)0.01('01('[_}%&)08 DSHAIGSMNBD . alGHH G:GoMINILAITNNQe MVMIBRLISMQo, LIS OID)
QljaIruOQe MBMAHBHQo MVoOAHIEBH Qo 621Q) aBaHIW]aIDIQIJOITVOWOS HSSB
ODOEBHS DOMOGIS] o JBaHIW]aIDIHOD BTG MVIYaO (@)@ TBIMVAIW] HIENDHWo
aR®1om aillgeawonil®lo (Patriarchy) agam” @u@ﬁgm@’]moe)mgo 921Q. @RYWM1d:
9a00lM1IVo £loWEEROMINAZ BRSINLOIMOTILIBS af)Eld ORRMEBBASWo af)@1BH3M.
eflowo (sex) gﬂmuooa@u(omoq» @RAINLOWIEM'. @RYEN3-AaleNd QY@ LITVo (@)D IMIWA
206M”. ag)aMI@3 eflowalldall (gender) augaoo mmbdm«s?soeam VB30 IR061. @RAINOS
ogl, @00, B0QY, AU, HhM|d DS6BBIW alel oJBO_ﬂoBuggo QlaO1883070. @oﬂhﬂ@” QIAMI
AU MDOM BRSIACMAIW] &N af)D1AHEBAM. MNILIIBEIMVoWI0, B:GoNIDITY MBI
a0loM» U3, alflAWMEBBUI, HOLICUIHRNIW MAIVVHUB, alBladdMVEBBUY @SB3 MVABQ0Jo
aBOO®®B1ejo aflel JEMID aJ@BaH@OIGIGMIND0 MoRAINSBIMDMOLIMNo BT TVAWAIY
QATNNVIWV o fBeHIWaI®IONIHAG @RMINNOIM@:B0OMMoo AYld:08 dMAVILI0E 10
seasl. @analmIay” Q@ WUOTYEEBSo Mo LISI®(EJAUBOMMEBBSB0 A lOURIID® JELIOBOD”
93RO 2|®IOME]1Ljo BRAI ABHOEAIWo MO af)L100IR2LEBECLIGRB0 af) D] af)aMo
MY H6MI0. aJBaHOHY HINCHSTHUBBB0 ERINAMVDABJINVIIBMP KdAMo AIGBOWAM
@@memagmo@@om”qg]@@ MM . alDOITN]HEHILI0 QD@ @AM MOYHS A6
@JgMI0Imyom1ejo BHMIHHINLERSIEjo Na0dGHINILEBE]Rje B MVIa0T O ]ejo
aJBRIVAMMVIOT® JODI@ Galdejo BRHWMIH®WHS ERAYI®IBAUMEBEILje QIGAMAD
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M1 MRT0INIW] MGIHBAN DOMEIWM]E: &HA1§WINW@3 QIO Mo BHENZAZAM
oglcmjmjamua @@’ lanael. 20aJed®ME&:0Llo Y@ ®OHAN (Tgla)@ @nRemIel
af)MVo alalel af)MMo B1@ af)IMORIOESHWIEMELI0 B0ildu3 Q1oL add0je ANE1H900"
DD GHg” @6BBUT BEBBHMDINEMMD BRAIB WE2J0lIGBMD. alGHH oglmgas amenil
MHOOD @MIEBON a9BWOJo BRDILIBS G0 O 2IMMY0J0, N1 @mgaﬂd%!daago
@Yo BHME1RL. BROIZHS TVVMBOIEOMQ BRWVLINIM SR AIB6N12J0IHOLI00 T
HWMMo MIO1M O] GRINODHIMBH Da ldh06Mo AN@AIWWAN. o JTBaHMOA MEBBBOS
SOV PI$OS GRIN SOV BRAIBOS HEIoUI B0 IB0NHD GRSIMLNIMAIGHTWI
oM. aJBaHMIB BSOS 2 NSTWIBHH] AEMIBINIOH ]G BRSITLNIMANIGI MYaiflajO0la)
Ylnilomisaeg @1012J01QMISgmo GR@IHM JG1EEIWILBIMISTPAM HanalMIqY
(@JEOWBRUS VAV WIBDR]HBIMD). aBaHRIH ERW]HHIOIEP®IB:EMIOU3 ngleom
GIYaOOM1HAQo MVDAIDQESDAIHAN.

‘mmgleel 21010’ af)an MBS A0V 10a lURDOD LI @ DVANTHEHINZBBE6M .
M1V @I, 61010 10110303 HIAHYHSWo BMID AANSIG3 aBE 3:S1HUd NO1BBHWQo
830203 MIgaflgdH®o RQETI @RI QIBHA0W] BPWINBABO]] 8@ allalealel. sm!
®IVOOD) 3:S1WIEM” a0Q). aoomﬂm@@go mﬁcmocmmkan@)go@ ®RI68BU3, WIaV1ad,
8001, 00O Ieni; avefls’ @sa@nﬂ@ma@tﬁ@m%o aloQamee’ Mafles. &:aom1gaooma”
2002Z1QYOS 0HOMG HF1HW BMIGHIM @BRYQ AUVWARHHIVTVWIW aDQYHW HHINZEaIIBH6Mo.
60100003 HIHHWHS Qldq ], BREAOCM1HNZ Q1dq] @REEIOM AMB@ELIROVI@ Hal50lId
ammcm(cﬂn{l @oJomﬂggg; 6300.2100006M1®. AaYlo MRBIWEEBBUILH1SWIG3 msm«g]oe;e)@
@2]000 aflelds” 206ERlEsHQo, HOlMAIW Qﬂg@goenoeaa‘z} 2f)Sa{la8HQo, aaerlow]
@ 2JaHEMNOMIM” DOVISBHWQo 62IQYIBAN. HMMVGILNHEBHHIUB BOMIVWAIYIGBMD
MoI®es 21aflmo. MWl aflawmesud a@gmomomomﬂmm MAI®BeS AflWI. HHHLJ0mo
@RYHANHHIN0 HAUMOS ADEINS]HHUINH @RAVAIIBo DMBIWIGMN. ‘DAIBBISIH U’ ag)aMn
Gal01@3 MAIB BROTWHIFM. S0M] Af1EIM HIES MO aBHAHOS aflelw” 010683165003
QAUMDODE U DHBMIEAIIW]. DENISHAIBOS BRYRENGHOSB 1S2|AIOHG QlalM6EB
8001 H@BO®] (@Tg(oowbljmmﬂ@m) BT HILILISOAIWIHBAD @RD . OMLINSIYHS @G IH
MEAVIEHIM aldS1E], ERYREMWIEN®. BRMAMVAIBHIMIBWANIG @Y HGotlo BEAMINS
O HBHQo, AMLINSINIB BHHBABH QYo 9.21Qjo. ‘A0S YOMERIM BRI BSBENISE0
aflem emooes)omoass1%, OMNEED) cmsmg GRIOG AENILIHE MOEMN’, D ChFGal0Ud n)
BOMI@3 MSIOMIANEM GaldeLIWIW]. @&I06Mo, VBIA1B1EH:AIQo AIMAVIE:NIW0 OB
afllwmMo 900N . BRANILIO MANIBNAIQ @B 2lWO1VWIOD 8609 @uaﬁ@ﬂsomgo
g"]oﬂ%ﬂ«ﬂ%]momﬂ@m1%. HLIL06Mo HFIQAN Halel)” (JLOACI@ WG DHHIHHWOS
aflS1@3 af) OM1HEHNIBB6Mo. @RIV ITIN H@3alM, @RI’ mogms%r.

@EBEIOM @LIYOMLIHOWIW] ERMIVATINIMENOD af) D13 al0laflSlelomI@aN
@R QI3Yo Mo MOMEI  YHAIW] MVaOlHBHWIEM. &M 1Qa00NE" a0022] o IO
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0AI8s] (BaldUd G:MIOMN00M8 HIGHWOS 8B ABM 63103 @%emaomg” alosm. ‘eoml
@M HaIIOHNI’ AMVIAN0 NGO oﬂg@ﬂ@@ oU8S] (Baldud CGMISIGRIHS AILile a1,
@RYQRAIVIYH:I01WIVW a0QHW MIA1B1HAIQ0 AIMIV]BAW0 @(o:mﬂ 0A31H63H alo]
QNWIGBN. BIAYSS afLld ¢220e(d:80 aB@a{lasa. &:Sio®m @R aflsloel af)eld @Sl
HCBWo CMIBEH Qo §2lQeMo. &Sl GHATIMNIMT a0QHV DalBAlldRB0. BRANOSYBBOIA
alo@o. ‘DMOHAVIMVISIMELIY® ™’ 630! DOMOD EUIR1HHIMIGMEHNEEM? AMERBAIOS
D3OGl M1WO0IST B218189HIM ag)aMIEM” a0QJQYOS DONEWIS A lOMID®. ‘DadLld0 MO
@elnfl®]’ ag)anIem’ 920Q)o MIda]|Wo al0QAN®@. GMINILNGE o I0QMOME,, @AW 100V
68B80 @RMI210068380 MIS1E3 MIMdo M1B2MBBERMo 6216 oJ%. 2aYlo MVRBIVONI@3
cmogémogo, M)eH0J20® A1D1WI@ ‘DAIBBISIHUY’ af)M GalB1G3 §.2101Q aleME:S1HE8Wo,
qgloe)csgmgo D@2ln0W Oflelde” Q168RMD. TVMIANOJo, (@J®Ial0jo M0 AMYlo ONIIGH:
8103 HOMOO HISOMo MIOETN AN U3 HNBGIW] aI0EREHSISMNE. ‘MISWISENDo
Mmel Mel @eMesq 0EWIRISIMDo, GRAIGMN0 &SlHnHaMDo EROMQHIVVFEMDEONIOHS
AMINOBEIOL! MISHDADHNBHE BOOINI’-af)AMIEM” aDQJEWIS’ MAUMOS &3OV LIS
oglda;aa al0QAON®. MO0 OBINMERHS oﬂcmmﬂgdhdo EWHhEINOOI W mmcm(o’lgdo
CaloaM]I@ON 30021006BBBIEMIOMEId0. @ROMI MVABIWEEBSE]M3, MNNAIBOS HILICD”
msWn@%e)ag Q196831 IBAN ag)an” HD1HS1@3 3H06mMIo.  RJOIMI@3 c%;]oe,e)g MVoGH]
B9V, MNIa0AM]HHIM0, QNBJIBLIMVO HBHIFAHHIMAINM” alOQIN®. QRLo 62IQYIGBAN
ogloe:go, Qemlealglgl amundalaflaan ogle)@oe@ohdo 2B @aJIPHODIT QW] H9HI0.
aJA@RMIoadWo, D@EBBBOS VYo, mau‘lmmmmggasmgo GalE1@3 MSEAN HOMOo VIV
300 1d@ @PMI2INOBBOG af)D1BHBH MOAN GAUEMo af)aMIEM” QL) alSIOO aloam
@ MVRYBIVAN]MMIMMo B:FoMIANIGMINVO A JOOMIBHNNAIGHWQo @O HDIHBOS
21MWI@3 BOIaHO adeNE’ 3960 |SAD Qo §.21YIHBAN GRAINVO MEZOCMIMMBIWVIgMET

a0QQOS 90N AG1a[l§" H0EMIM Ealddh0M8 MMDTEBAMNIE]. B601Ya00NE" a0022]
201 2|®1MEUaH AGBMIW EREINSBENNV0 BIOIWVY0 &:S1dhSB0 aJ®1W M0S1d: AflglEelss”
ocﬂmocr\ﬂa{l. MO HNUB BIU ©.21QaM S5O 103 MWIUY AI6BR1{1GAN NISHHMDIECD
o, MNISEHOM1HEBWQYo &S] @ouﬂ%. @REN BB YOS BINOMILINEM a0Q|WQo, BREAUIAHA
af)IM GalBSBWIBo DM EalIOL! MEIOH800] @RANISOHOD GAIRIBNIMIEM'. allaNIS a0
@REAINANQo (JIMWOBYILIINJAN. M@BAUGo MVDMBOY0Jo @IRYEGOINJOJABS 6 21Qa|HHIVIEM.
B0189@3 a0 ArlSIcelds” 63@1%.] QAHN|SOM UHASBEMNIOUY BRAIGHS YMLINSE] Galoer]
aU1OMOH6NE" a1S1a {l68a1060QIMD &26MM0. GRAN G536 20QIH® MMMV HeLle
W&o MTAMHOMTIOWIBSIN. M HMISONG WAER1OMTWIN|B:QJo BREAIIBHOTHMOHHINE’
HLI1106Mo H¥la [lasdHQo §.21Q)a. MISEHON 1508 HHLIoUHNIW] Da IGWIUTIEHHINSS
VIO Yo MAIBABMBOW]AN. BRWI1HIO@DIMAMNIG3 @OAIVY BRUHMIVTGBN. ‘a00]
af) MBS’ OHBajoaTm, NIYNBIHHI0, BREAUIHLHEO aﬂamg BHELIJ06Mo AQAMIB. BROJIOM
OMMAD” HBHGIHHIEMIOAMN ’-MD ANBOD BHS a0Q] MFEBEIGE00JMD. MITVa0IVWWOW
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GHBH1OWIV @Y c%gﬂdas)” @RAAVA1HHIGM oe)mm‘roggg. @R *Sl DE1EBHQo afllaNIs’
MAURHH BT B:S1QWMBINISH Qo §.21Q)a0. @RGAINAHA @R lBHSOM @3 AG1H530M. ANWAIWIW
a0Q] HHIS1W allAMODIG HEHOHM TVoANRHIBHIMIGHIND MOE: o] &10HB0. @y
aflgloel 09" 351608 HATNIOM DalGAEBG:Qo §21QMD. a0QQOS KAV AG1ABN.
@REBBOM a0QQS e210lMo aflengo M@S1LI00JAN. NV I®ED JFINOD IO GRANIEM” &S]
2@ 2@ MVP®@D o af)aMINEMAN” a0QHH01WE]. BROLIBs 1o, MIGHMIBH MAIGBHS
OONEHS1E3 MM ¢222IMAL], BO1EHEJ0 AU |SIMo H¥lWlel. aaylo oglmgas oelon]
GHIM dBato NLIVISEMIAULIHBHS 1eQO@ AlRAIMIWI@N. BaYlo ajBaHe 3 CRAIGOAIW
HODOTVED]HBHS DOGWI Yo OaleP1OM GRAGATOAL] HONITVAVLBOS (@JdHSM
B3G80 AWM MO0 HLOIAN@EBROBEI0. (JEDV®LIONIT ATl MVIABIW]H
210l®o BYOIal@laf MM eMonIellad Ao HaleiNlOm Qlos® AaYlo ERYEMIAMW
SO0 AMOMIHAFWQ MO af)aN ASeI6EM. Q) aISIOOM1O03 B6500 GMINILIHS103
DOm0 OflaHWEBBUS 218.2] 621QMVME" AN’ UYEELWAEM'. DARILH: MVAOH]HE
@1 210062, Ao 21AN®OBIOL! RMIACAD af)MM’ GAIBM1012J01VWIO® Qo MDAV
1] alo@MATH VG 2SB®IV @M. DD eMINILIHEL! a1000BUNEBROBLI00 O
200 {180a16MR1903 GLNE:0 af)IND® o JOGTINES QIEIM BRO.2|MITHSBAM &0 2fleflomIsm”
GHIMTEBIND. 2 JBaHEHBIH®ROW MVPaOT®IN af)eld aflAMEERE8Wo B3I (@J®]
GaHWI1BHIND UHABBEH:GalIE]o 6)21QIOD HMIMIOBBUI OBS1HLIIDHS] ABQAIGERAD (26
aJ@15806M10IA3. RN EWINSWQo GRMLAINUDINVEBEBINSWYABS M0a [I80a 1003
Al@O®100 2092M2001003 AIFIVIE]. GaldRIOD@IM’ B&GoMIOMIMGHADo o JOTMo GRAIOS
@RS AAODaM M1WAAOI L QINOBHBHSQo (@J®]gZBel MVIa02I0 463B86SQo MIEO®OAVIMM]I
eLSo MO DNQYD® AIBRUl{lHsM0. MVIa0 210 EHIMIVA] 2] Q@O0 (@)D 0]
BNV HF1QAN S@3 Qe lo Ma (I8 ouaﬁp)homgooe,ano, 21206 21Mo, MNIaOBIOYD o,
@RMANOINHHIU0, MENIOYOMIOLIEI0 alBaHEH(31H®RI® ATm W el0em” MaVIAIG3
MO IIIND . DAN” 20 {18 Hale1Had MAIM] QIgeEWUWldo 201G J0WIgME. ERAIGBHS
&5O1@MIAN” N0 H0Q1HOBIOSD QENE". MODEI00 MOMOOL)BB0IMSS 2210N®
afleremomleje 210MIV@YBIVOMILIDRINGEH HI0JA0W MNIQo AUBADAME.  AaVlo
MIa0152210NOO]@ 21EHQIIQ0 GG TVMIAMEI, AWINIBNERI BRYWIT]As0. DT
QO™ @3 oﬂé(wen@” (@J206eM12I@OS SOOQNS HLOMHGo MABH alel BGMINIL)GHE1E)o
QRWIEHIYANDIEM”. @.af). IIBO1DA ‘2IBRLT af)M GMIAILNGE TVITNAIW] MO I®”
‘90188051003’ 9MMBIVWIGAN 0222 MIIOMICINOHWE:01 2] alOWATME. BRGABBS1E)o
@%@@&Q’]E‘]o, QRLEBBEIEJ0, MOWILHHNAFAND” ogloe)go BHS1HSREM” af) M@1O3 Qly
HMD0W 2fl(@o MM EMIALINEIHS HI6MIMINo.

9a1T0aNI00

@Ra0WIMINIMIeel ('%301@)26)5@0 ommﬁ@;gﬂce;gasqgo VALl BRAINLNEW
©IM’ MWD GMINIT DGIYOMo 63620 |FOVDAN®. AY1B:U3HH” BRUDITNTWHS MIBH:UB
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M@31 @oeilenioad qgloe;g@s 210®Mo HSOM M@ MOM]EJo, BRI 1LJRIHBIVHAI
M &6Ng. MANOSWo &S1d:So, a@%e)go @M’ aBQ0Jo BIM@ FBI®o @RAEAINHBAND®.
@RaNWIMITNNIMISAI (@JE3UEBU3 allS16)2|FABMDIHMIajo GHDAIVANIVIW o leNdds
S13He8W0, QYAUDHHB8Wo MS1OBNINZGAIIWT MIAUTW s’ 81800866 aflaidado RQES)
ORIGHBMD®IVo 0164 J0B5HU3 DMNE". B@ MUOLI0 1516 .J3OMOG3 og]oe:gsoam af)eld
QAUIYEHB0 ANRWVIHH” BRAIRHIUNOSDIEM” af)aINIEM” &1HHAWBHS G®IHDAN” GREAG]HSHD
Qamleolglgl a0’ @RANNIMITNNIMIAI §(JoaNTVE BAd TVEAE aloQM. 168
aflanaoo c@;&ﬂoﬂ@(ﬁ;@%, 001a] 6eloUild: @BRSING:SIHH] og@;@osm“ 9.21QaNO@ATV0
@RGZa00 alOYMEME. MAVIAGOMIG3 M1aMo MB2NIBDRMo 6 2lEYEN2 @OMI 21000
af)an Me1w1od o@ﬂ@)gas e0LloU1d @BRSINOMo B BRYEUNIB(EID1RITVAINHEMANIEM
MOD®EI00 AIJHMAISBMD . MDo MV EGMINILNHF (JMVEM] ARV [lesam. GRye3aIdyaje
9alemaldojo ®a1LI8s EPWI®IONIEMQ AWM IOM]ECIPYAIW D NINLAEM”
99LloWld 0aH1Wo o) IMDOBHIMNE DEZUITABIN® af) AN’ GHQ” ALIY” DO o JANHA0W
OMVAHUIO HaISE1G1H1M3 aloQaTNET (‘l&ﬂ«ﬁ:(ﬁcﬂ@v QANaOGRI 2 INOM Mo TVIGH (0o
MLED@1BIMODH]IMABS BRAIHIN0 DTHHD HOHHIM HF1Qo. aldd:H AlNNOCOMINS
BAOMINNHNE BalBo dhGomInjo GBUNJ0, MVflB0189I03 MIBMINWIDVIOJMMIEIHS VI
NI 1B MYORHI D@ IO 100E0IME] Qﬂgcegaoen@go 08I 1BH®WQO ald0o MTIBHHNSIQU
m™1e)es crg]@gas man@”oeano @SB HIMEIB1ABAN. 0 10S1WIBHN YOS aNLINIW]
21819" EHQ aloQAN® ‘MVoIEARIMING: R1N®ODIONG af)elocnaleldglejo al@Batd
WA alla®DEM S0, a@"l@;uﬁm”amw%e;o(oo‘;o M@SHMOAE]. NILIB3IVoWOH] 3
@RYEACEMITIAYH®, HAIQa]; alalo, MOWHS QAULADIDIOOD DHBHHIMo MUDla (1959
MAB8 @10 af)aM OflH0063BU3 HELI0U]H00aH1VOATIM” aBQQjo BRADEWILINIW o lo
Sl BHA1H80M. HOLRIWIH® B HQAHEMAN aldS1WIBHH@3 QU100 qg]«zﬂeloam”
SO BRYCLIDMRNBIABAND). GBRDY agl 09LIoU1BH:Ia 1dh06Mo MI@AINHEMAN WIEM
leelss” NDEsmMm. alQ) GRUWIGI0OMm1HNd MHD MAQPWIaImyo GRAINIMIa{lee0ad
3©3 @oelomﬁce;oﬂoogmo @OMM MAHS GAIMEIAUBo. o JBaHGAWIOND® ICODQo, q}gogm”,
G02U3, §S0a 10003 af)MM1NIYRIW] MIMLOA]S 00 EBEEJOS @@ 1oHM ®IERIMI3EDM
aloMIEIN® MVIPaOJQIGIBNVMEAD Qo MININIGUHAISBIM B OeLloWld: aflalalo
@R1ElH830 BR®. AN aLLINOW] alD@aH (HOANEM ANBRMOODEB0]2f B aJMA
QN alaMAENEI0J0. A IDBAURNIW @Y (EHAGEMIBITYRGH@WQo MVH@6MAIW ANGWR@INJo
af)aM VIGO0 WAIBNIOWo MEID®INo. aIDBAUHAI HGB®OQIFAN HI0JAHHAD Qo HEOW
UM HMQo MVHH@EMNIW @RYBBMQYo BRAIEMISBS alBlWEMMQo LloNEEROHRGMY
a)£100IBASBARMBINJAM BRAINO NVEIMAINJo. BRACWIMIMNLOIMIee] oglda)gcgsmgo ®alemd
H0MEEBEHSVo M@l 210N®EOMIFe H6EIUTEHNAIW BRSIAAMETMIFo MHD EMINUTI
(@JEOWa IRV MNIMLOSMVME. AMlo TVYBIVOD @I 000Y alsloomload emonielod
aloQam MEOMILI8S ‘HAIS805T 368, AfEIds AIEEIRAM TVE@YBIWo DD GHILICLISOI T3
B0199LJo MSABAMIE] af)AND®” AUIBOHO BIRYUDIITVHO0Jo TVAIWIMa Ao BRYSM”.
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