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Editornial

‘Quest’- our Academic Journal first came out in 2005.
Since then, three more issues appeared uplto 2008. Though
we have applied for the Registration of the Journal, we have
yetl to receive the registration number. We understand that
it is still in process. However, academic matters at our end
cannot be kept in abeyance. Ideas sprout; questions raised
in the course of daily teaching suddenly trigger a new
adventure in ideas; old themes ramify into new directions or
at least yeild themselves to new interpretations: new areas
of knowledge need to be understood and appraised: science
opens up new vistas and research takes wings. And this
Journal may well be the cradle of these ideas or at least a
granary of fresh harvest as before.

So, once again we have ventured (o put together the
contributions of our faculty-members. The buds that they
fostered sometimes with zest, sometimes with trepidation,
now updated in these pages.

Once again, we hope to bask in the warmth of your
support. Which is not to say, however, that we will not stand
chastened by the lessons thrown up by your critical appraisal
of the ideas expressed in these pages. New lamps may bum
where we have not taken enough care to ignite the spark.
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must poems be dressed up in gold,
in old and fearful stone ?

| want verses of felt or feather

Which scarcely weigh, mild verses

with the intimacy of beds

where people have loved and dreamed,
| want poems stained

by hands and everydayness.

Dont be afraid of sweetness.

With us or without us,
Sweetness will go on living
and is infinitely alive,

forever being revived,

for it’s in a man’s mouth,
whether he's eating or singing,
that sweetness has its place.
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VALUE OF PHILOSOPHY

Dr. Aditi Bhattacharya
Dept. of Philosophy

P - Profoundity

H - Humanity

| - Ideoclogy
L-Love

O - Originality

S - Speculation

O - Orientation

P - Possibility

H - Holisitic

Y - Yet to be found

| was pondering over how to start my essay on the
value of philosophy. My littie daughter while flipping through
the pages of her chemistry book suddenly took her pen and
playfully wrote down something on my copy. | found that in
her playful mood she had analysed the word ‘philosophy’ in
the above way. To my surprise | discovered that my daughter
had written those very words which are considered as the
‘Key words' of philosophy and they also reveal the
uniqueness of philosophical knowledge. | got the idea how
1o unwrap the hidden treasures of philosophy.

The etymological meaning of the word ‘philosophy’ is
‘love for knowledge' — it aims at knowledge which gives
unity and system to the body of sciences. That is why it is
known as the 'Mother of all sciences’. The approach of
philosophy is speculative while that of science is factual.
Speculative approach is based on guessing, that have been
formed without knowing all the facts. The task of philosopher
Is to keep alive that speculative interest in the universe which
is apt to be killed by confining ourselves to the definitely
ascertainable knowledge based on facts. Science has to
borrow this speculative approach of philosophy in order to



widen its spectrum. Concentration on truths based on facls
poses a ‘limit’ to the science, so it has lo cross this limit. By
forming 'hypothesis' it goes beyond the limit and thus steps
into the speculative world of philosophy. Science is also
indebted to philosophy for the basic logical laws like ‘Law of
Identity’, ‘Law of Contradiction’, ‘Law of Exchuded Moddle’
-etc. which form the basis of any sort of scientific enquiry.
Moreover, philosophy examines critically the principles
employed in sciences, the essential characteristics of
philosophy is criticism and it teaches science to be critical
in its approach.

The questions raised by philosophy are profound and
original. 'Is the universe a dance of blind atoms or there is
a difinite plan or purpose behind it ?"; 'Is consciousness a
transitory accident on this small planet of ours or is it a
permanent feature of the universe 7" ‘Have good and evil
any significance for the universe or only for the man 7' 'Is
there anything like providence to guide us ?" etc. For all these
questions definite answers are yetl to be found. Philosophy
Is interested not in the definite answers to these questlions
but simply in raising these sort of profound questions,

Philosophy increases our knowledge of what the
things may be — it leads us to the world of possibilities. It
Keeps alive our sense of wonder by revealing familiar things
in an unfamiliar aspecl. As soon as we begin to philosophise
we find that even the most familiar things of our everyday
life, lead to problems quite unknown to us. Bertrand Russell
in the first chapter of his famous book The Problems of
Philosophy illustrated how our most familiar object like table,
when philosophically analysed opens up innumerable
‘possibilities finally leading to the profound question of
appearence and reality.

Philosophic contemplation keeps our intellect free. It
teaches us freedom and impartiality in the world of action
and emotion. We can very well remember Tagore's reaction
against the ‘Swadeshi movement of abandoning foreign
goods'. Even being a great sympathiser of swadeshi
movement and connoisseur of the production of swadeshi

o |

—_— ,




goods he had the free vision to recognise the danger involved
in the movement —- the poor people of our country would
be forced to buy swadeshi goods much more costly than
the cheap foriegn goods available in the market in those
times. Jean Paul Sartre's reaction against French colonialism
in Algeria is another example of free thinking and impartial
vision. In spite of being the supporter of communist idealogy,
Sartre did not hesitate to raise his voice against the colonial
policy of the communist government of France and for this
protest he had to suffer a lot both inside and outside France.

Philosophy is an orientation of mind which we have
to learn. The approach of philosophy is holistic. It teaches
us to treat everything as part of a whole and tells us
knowledge is nothing but the 'enlargement of the self’. It
makes us ‘citizens of the universe'. It urges us to start from
the not-self, that is denial of self-interest, leading to the
expansion of self. We have to forget our ‘smaller I' and
endeavour to enliven the ‘greater I' within ‘us’. And it is by
this endeavour we can enbrace the humanity as a whole
within the fold of our smaller being. It is this holistic spirit
that urged Albert Einsteir to protest against carrying out the
research on atomic explosion in the Manhattan Project in
U.S.A. before the out-break of 2nd world war. The scientists
engaged in that great research project were solely interested
in the scientific advancement, but Einstein cautioned them.
He apprehended that the findings of their valuable scientific
research might be mishandled by the American Govt. as a
weapon in their war against opposite power. We all know
how his apprehension because tragically true. The whole
world witnessed the great disaster in Herosima and Nagasaki
caused by the explosion of atom bombs by U.S.A.

From the above analysis of the basic features of
philosophy we can see that philosophy enlarges our
intellectual imagination and inspires us to deal with the
prablems which are yet-to-be-known. It also expands our
self by instilling in us the spirit of humanity. And it is exactly
here lies the value of philosophy.




PROSPERING THAILAND - INDIA

ECONOMIC PARTNERSHIP

Tuhina Sarkar
Dept. of Political Science

The resurgengce of Thailand-India economic
relationship is one of the most significant events in the
contemporary period between the two nations. It is a
renaissance that is not only taking place with the
transformation of Asia but also throwing open new

vast region to build a safer, more prosperous and freer world.

Thailand and India could collaborate more and
become partners in several new initiatives despite an
ongoing global financial crisis, the biggest ever probably in
living memory, to help the unfolding of prospects and
uncertainties in Asia and the world.

Today, both Thailand and India share common
interests that extend far beyond day-to-day business. The
best way to address this partnership is to take a long term
view and a new shape of things to come. A long term in the
sense that bilateral ties have long been intertwined in the
context of history, culture, religion as well as language where
Thailand has much inherited from India, directly or indirectly.
The Royal Thai Embassy, New Delhi, in collaboration with
the Indian Council for Cultural Relations (ICCR) and
Thammasat University, organized the seminar on *Indo-Thai
Historical and Cultural Link ages' under the theme of
‘Reflections on Indo-Thai Historical and Contemporary
Cultural Relations, at Thammasat University in Bangkok
during 7-8 July 2008. The seminar aimed at fostering a better
understanding of the long-standing Indo-Thai historical and
cultural relations and enhancing People-to-people contact
between the people of Thailand and India, which is an
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ntegral component of Thailand's cultural diplomacy.

The seminar called for more-in-depth studies and
further research on the subject. An awareness regarding
the age-old Indo-Thai historical and cultural linkages was
created which can play an important role in shaping modern
societies and influence contemporary lifestyles both in
Thailand and India.

As for a new shape of things to come, it is true that in
these days, almost all countries, without any exception,
including Thailand and India, are subject to forces of
globalization, both positive and negative ones. Globalization
without a proper regionalization is just an empty slogan. It
is for this reason Thailand and India share major long term
regional and bilateral policy challenges posed by their
historical contact up to the present, especially the economic
dimension set by market-driven trade, Investment,
technology spillovers and increasingly mobile human
populations. Over the years, the friendship between the two
nations has led to close collaboration in many areas.

Fast Growing Economic Ties

More recently the relationship has got even closer
economically. It is here that major bilateral changes have
occurred as both sides start to see and explore more
economic opportunities offered by each other. India ‘has
rapidly changed to become Thailand's major trading partner
and India ranks high being the 'most important South Asian
investor in Thailand. Indian FDI approvals in Thailand had
also substantially changed in the last few years, with the
presence of not only existing Thai-Indian companies but
also the new Indian multinationals like Aditya Birla, Tata and
many others. Thai investors, the third among ASEAN
(Association of South East Asian Nations) after Singapore
and Malaysia, have also made more their presence with a
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rising India and tremendous opportunities offered for thes
business inside the country. They are doing business it food
processing, hotels and tourism, construction and electrical
equipment manufacturing.

The openness gap with regard lo trade in goods,
services, capital and people flow between the two countries
has consistently reduced and contributed substantially in
improving their relationships in recent years, with Thailand,
generally more open as an economy but India also fast
growing and liberalizing its protective regimes. This could
also be illustrated by the large number of Indian tourists
who visited Thailand. In recent years, more than 600,000
Indian visitors came to visit the capital city of Bangkok and
various parts of the country. At the same time, the number
of citizens visiting India increases each year more than
50,000 tourists visited India spreading beyond the Buddhist
pilgrimages of Bodh Gaya, Sanchi Sarnath, to other
emerging and interesting cities. This illustrates the potential
of people-to-people contact especially the young generation
and great scope for collaboration on education and training.
Indian software companies have started to invest in Thailand
as a planned free trade zone in Khon Kaen (Khon Kaen has
been designed as the Bangalore of Thailand) which would
offer attractive incentives,

The investment incentives are more attractive in Khon
Kaen compared to what IT Companies are seeing in
countries such as Malaysia and Singapore.

Thailand's recent embrace with India rests largely on
an increasing integration with the ASEAN + 6 countries
(Australia, China, India, Japan, Korea and New Zealand).
In consonance with the recent trade and investment trends
Thailand has been able to reverse for the first time its trade
deficit with India to a position of a trade surplus since 2005,
In October 2003 India and Thailand signed a Framework
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Agreement for Establishing Free Trade Area that seeks to
“expeditiously negotiate for establishing an India-Thailand
FTA" including exchange of already outlined tariff .
concessions in as many as 84 items including goods,

services and investment for a period of 10 years. India's
economic policy changes since the beginning of 1890's in ‘
line with the liberalization process of the WTO also
contributed to make Thailand-India economic ties an
interesting new landscape to be followed more closely. One

should also recognize the role played by multinationals from

Japan, South Korea, the European Union, U.S.A., Taiwan
Australia that are still active to build their regional production
and sarvice networks and use the potential of Thailand and
India in securing their business outlook through FDI
combining with trade.

Links Moving to the Next Level

Seizing new arising opportunities of Thailand and
India, however, will require strong leadership and
commitment of both sides. It requires regionalism rather than
isolationism and free trade rather than protectionism. When
both think of their future they should expect more-not less-
attention, trade, investment, innovation, people flows and
other major areas of cooperation from different levels of their
partnerships.

Diplomatic relations between India and Thailand was
established in 1947, soon after India gained independence.
India’s ‘Look East Policy' from 1993 and Thailand's ‘Look
West Policy' since 1996 set the stage for a substantive
consolidation of bilateral relations. The past few years since
2001, have witnessed growing warmth, increasing economic
and commercial links, exchange of high-level visits on both
sides and the signing of a large number of Agreements
leading to a further intensification of relations. Thailand and

27




India are Cooperaling in various multilateral flora like India's
dialogue partnership with ASEAN, the ASEAN Regional
Forum (ARF) and the East Asia Summit (EAS), the sub-
regional grouping BIMSTEC involving Bangladesh, India, Sri
Lanka, Thailand, Mayanmar, Nepal and Bhutan and trilateral
transport linkages with Thailand, Myanmar and India.

Under the FTA agreement since late 2006 Thailand
has been in surplus in regard to trade with India. In 2007
the surplus reached US $ 506 million, a three-fold increase
from 20086.

Among other things, there is a growing interest in
connectivity linking the two regions. The two countries are
well connected by air transport with more airlines, over
hundred flights per week, to meet the demand.

Challenges for Future Partnership

Thailand and India's economic relations with Asia and
the world will continue to be growing despite an uncertain
economic environment worldwide. The crisis is and will
continue to weaken the western economies, so the pendulum
has swung, and to many, the economic prowess might move
back to the Asian region. There is still much hope from a
reasonable growth of China and India among the Asian
nations in a post-crisis world. Thailand and India require
close ties and commitment to working hard in solving all
upcoming problems and finding new opportunities. The EAS,
in which both countries are working together with others,
will have to enhance the region's purposes and vitality.

Thailand relies on India's good spirit to join ASEAN
constructively with the belief that India will join the East Asian
region in development Prosperity and peace for the benefits
of people in Asia and the world in the years to come.
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GIANT MAGNETORESISTANCE (GMR) AND

ITSROLEINIT REVOLUTION
Dr. Gautam Kumar Mallik
Department of Physics
L Introduction

Magnetism is a fascinating subject which is known since a few
thousand years. This means that this phenomenon was alréady
observed before recorded history began.

In the Near East region some ores were found to be “attractive” or
“magnetic”, In Europe, the use of this iron ore called Lodestone for
navigation in a compass is unquestionably dated to about 1300. But,
the first incontrovertible mention of a magnetic device used for
establishing direction is to be found in a Chinese manuscript dated
about 1040. The Lodestone was located into a spoon that was placed
on a plate being of bronze. Rather than navigation this pointer was
used for geomancy being a technique for aligning buildings in order
to be in harmony with the forces of nature.

Today our understanding of magnetism is closely related to the
concept of spin which arises from the relativistic description of an
electron in an external electromagnetic field and becomes manifest
in the Dirac equation. This concept results in the spin magnetic
moment and the orbital magnetic moment which is due to the
motion of electronic charges.

As throughout history magnetism is closely related to applications.
A lot of common today’s devices would be unthinkable without th
forefront research areas in magnetism, One example is given by rea?
heads in hard disks which allowed a tremendous enhancement of
storage density. They are based on the discovery of the Giant
Magnetoresistance (GMR).

The phenomenon of the “Glant Magnetoresistance* —was
discovered in 1988 by two European scientists simultaneously but
working independently: Professor Albert Fert of the University of
Paris-Sud, France, and Professor Peter A. Grinberg of the KFA
research Institute in Julich, Germany. They were awarded the 2007
Nobel Prize in Physics for their discovery of Giant Magnetoresistance.
They saw very large resistance changes - 6 percent and 50 percent,




respectively — in materials composed of alternating very thin layers
of various metallic elements. This discovery took the scientific
community by surprise; physicists did not widely believe that such
an effect was physically possible. These experiments were performed
at low temperatures and in the presence of very high magnetic fields
and used laboriously grown materials that cannot be mass-produced,
but the magnitude of this discovery inspired scientists around the
world on a mission to see how they might be able to explore the
power of the Giant Magnetoresistance. They provided us with an
invention whose importance cannot be doubted.

The “giant magnetoresistive” effect is one prerequisite for the
modern IT revolution. Applications of this phenomenon have
revolutionized techniques for retrieving data from hard disks, The
discovery also plays a major role in various magnetic sensors as well
as for the development of a new generation of electronics. The use
of GMR can be regarded as one of the first major applications of
nanotechnology. ‘

The discovery of GMR immediately opened the door to a wealth of
new scientific and technological possibilities, including a tremendous
influence on the technique of data storage and magnetic sensors.
Thousands of scientists all around the world are today working on
magnetoelectronic phenomena and their exploration. The story of
the GMR effect is a very good demonstration of how a totally
unexpected scientific discovery can give rise to completely new
technologies and commercial products.

Portable computers, music players, and powerful search engines,
all require hard disks where the information is very densely packed.
Information on a hard disk is stored in the form of differently
magnetized areas. A certain direction of magnetization corresponds
to the binary zero, and another direction corresponds to the binary
value of one. In order to access the information, a read-out head
scans the hard disk and registers the different fields of magnetization.
When hard disks become smaller, each magnetic area must also
shrink. This means that the magnetic field of each byte becomes
weaker and harder to read. A more tightly packed hard disk thus
requires a more sensitive read-out technique.

Towards the end of the 1990s 3 totally new technology became
standard in the read-out heads of hard disks. This is of crucial
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importance to the accelerating trend of hard disk miniaturization
which we have seen in the last few years. Today’s read-out
technology is based on GMR observed in 1988. After their intense
and dedicated research and development, GMR, makes its mass-
market debut in IBM's record-breaking 16.8-gigabyte hard disk drive
for desktop computers using a special GMR structure developed at
IBM called a spin valve. A commercial product based on this design

nead shown in the figure below, the copper spacer layer is about 2
nm thick and the Co GMR pinned layer is about 2.5 nm thick. The
thickness of these layers must be controlled with atomic precision,

GMR Head Structure A

Commercial IBM giant magnetoresistance read head,

2. AJourney from Magnetoresistance to GMR

Originally, induction colls where used in read-out heads, exploiting
the fact that a changing magnetic field Induces a current through
an electric coil. Even though this technology has not been able to
keep pace with the demands of shrinking hard disks, induction coils
are still in use for writing information onto the disk. For the read-
out function, however, magnetoresistance (MR) soon proved better
suited.

"




It has long been known that the electric resistance of materials such
as iron may be influenced by a magnetic field. In the middle of the
nineteenth century, W. Thomson (1) (Lord Kelvin) measured the
behaviour of the resistance of iron and nickel when it is placed inan
external magnetic field. In 1857, The British physicist Lord Kelvin
had already published an article showing that the resistance
diminishes along the lines of magnetization when a magnetic field
Is applied to a magnetic conductor. If the magnetic field is applied
across the conductor the resistance increases instead. The
phenomenon called magnetoresistance (MR) is the change of
resistance of a conductor in the presence of an external magnetic
field. The electrical conductivity of spontaneously magnetized
materials, for example, ferromagnets like iron, cobalt and nickel
depends on the relative orientation-of the electrical current and
the magnetization. It was found that there was a difference in
resistance between the parallel and perpendicular case. This
phenomenon is called anisotropic magnetoresistance (AMR) (2) or
spontaneous magneto-resistance anisotropy (SMA). However,
intensive investigations on AMR started only in the 1950s with the
work of Smit (3) and van Elst (4). Although technical applications of
AMR were suggested in the 1970s, corresponding devices (sensors
and read heads for hard disks) (Gopel et al. 1989) (5) were not
introduced commercially until about 20 years later. In general
magnetoresistive effect is very small, at most of the order of a few
percent. '

The physical origin of AMR is the reduction of the symmetry of a
magnetized material compared to its nonmagnetic state caused by
the simultaneous presence of the magnetization and spin—orbit
coupling. The first qualitative models to describe AMR were
developed by Smit (3) and Campbell et al. (6) - (7) and have been
extended subsequently by others. A phenomenological description
of the AMR effect is obtained by assuming anisotropy in the transport
properties, represented by a corresponding conductivity tensor. This
anisotropy can primarily be ascribed to the presence of the spin—
orbit coupling and the magnetic ordering. Starting from this,
microscopic descriptions of the AMR effect have been developed.
Most of this theoretical work has been based on Mott’s two-current
model (8) together with the use of some parameters. Modern ab
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Jaiio band structure calculations allow parameter-free calculations
of AMR. Corresponding investigations essentially confirm the ideas
of the previous more phenomenological work and supply a very
getalled understanding for the physical mechanisms giving rise to
AMR.

The AMR effect can be observed in principle in any spontaneously
magnetized material. However, most experimental work has been
gevoted to systems based on the transition metals iron, cobalt, and

nickel. In the search for materials with high AMR ratio* Ap/ 3, diluted

2nd concentrated alloys among these elements, but also with other
transition metals (e.g., chromium, vanadium, copper, palladium, and
platinum) or non-transition elements (e.g., aluminum, silicon, tin)
have been investigated (9) - (10) . Among these systems the highest

values for the AMR ratio Ap/g have been found for nickel-based

alloys.

In particular, a rather simple empirical relationship between the AMR
ratio Ap/p and the average magnetic moment i has ho~= *

for concentrated binary nickel-har==" 'I__, el €= C L Lerow)
This relationship implies th=**" ..., au0 can be optimized within
certain limits by a suitable choice of the alloy partners and their
concentration. An upper limit seems to be given by the data for
NiCo alloys and NiFeCo alloys, which show AMR ratios of up to 30%
at low temperatures. Unfortunately, the AMR ratio rapidly decreases
with increasing temperature. For example, for Ni  Fe , (permalloy)

one has AMR ratio Ap/g = 20% at T= 20 K, but anly about Ap/p=
3% atT=300K.

Ap _ pi—Ps
* AMR ratio ? g, where g, and p.are called longitudinal

and transverse electrical resistivity, respectively, with their average

= 1 2 .
p= = A+ = P4 , giving the isotopic resistivity.

38 N



0.20 e T T

<
0.15 |
O Ni-Fe
a: ® Ni-Co
'g 0.10 } ANi-Cu .
0.05 } I
o
0.00 . —_— .

00 .05 1.0 LS 2.0 2.5i

()

Fig- 1 . AMR ratio at 20K as a function of the average magnetic
moment jz for various 3d element alloys (after Wijn 1991) (11).

The AMR effect has been of technological importance, especially in
connection with read-out heads for magnetic disks and as sensors

between iron and nickel, Niy,Fe,, (permalloy) because it has high
AMR ratio, free of Mmagnetostriction and a very low coercivity field.
In general, however, there was hardly any improvement of the
performance of Magnetoresistive materials since the work of Lord
Kelvin. The general consensus in the 1980s was that it was not
possible to significantly improve on the performance of magnetic
sensors based on magnetoresistance. This AMR was the direct
.Predecessor to giant magnetoresistance (GMR) as a standard
technology in read-out heads. GMR took over at a point when an
even more sensitive technology had become necessary,
GMR materials are so called magnetic multilayers, where layers of
ferromagnetic and non-magnetic metals are stacked on each other,
The widths of the individual layers are of nanometre size —j.e. only
a few atomic layers thick. A nanometerisa mere billionth of a meter
and nanotechnology is concerned with layers consisting of only a
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f=w Individual strata of atoms. Deep down at atomic level, matter
behaves differently and therefore nanometer-sized structures will
often exhibit totally new material properties. This is true not only
for magnetism and electric conductivity, but also for properties like
strength or the chemical and optical qualities of a material. In this
sense, the GMR-technology may also be regarded as one of the first
major applications of the nanotechnology that Is now so popular in
a very diverse range of fields.

In the original experiments leading to the discovery of GMR one
group, led by Peter Griinberg (12), used a trilayer system Fe/Cr/Fe,
while the other group, led by Albert Fert (13), used multilayers of
the form (Fe/Cr)n where n could be as high as 60.

In the figures below the measurements of Grinberg's group are
displayed (Fig. 2a) together with those of Fert’s group (Fig. 2b). The
y-axis and x-axis represent the resistance change and external
magnetic field, respectively. The experiments show a most significant
negative magnetoresistance for the trilayer as well as the multilayers.
The systems to Fig. 2b, involving large stacks of layers, show a
decrease of resistance by almost 50% when subjected to a magnetic
field. The effect is much smaller for the system to Fig. 23, not only
because the system Is merely a trilayer but also because the
experiments led by Grilnberg were made at room temperature, while
the experiments reported by Fert and co-workers were performed
at very low temperature (4.2K).

Griinberg (12) also reported low temperature magnetoresistance
measurements for a system with three iron layers separated by two
chromium layers and found a resistance decrease of 10%.
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major applications of the nanotechnology that Is now so popular in
a very diverse range of fields.

In the original experiments leading to the discovery of GMR one
group, led by Peter Griinberg (12), used a trilayer system Fe/Cr/Fe,
while the other group, led by Albert Fert (13), used multilayers of
the form (Fe/Cr)n where n could be as high as 60.
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displayed (Fig. 2a) together with those of Fert’s group (Fig. 2b). The
y-axis and x-axis represent the resistance change and external
magnetic field, respectively. The experiments show a most significant
negative magnetoresistance for the trilayer as well as the multilayers.
The systems to Fig. 2b, involving large stacks of layers, show a
decrease of resistance by almost 50% when subjected to a magnetic
field. The effect is much smaller for the system to Fig. 23, not only
because the system is merely a trilayer but also because the
experiments led by Griinberg were made at room temperature, while
the experiments reported by Fert and co-workers were performed
at very low temperature (4.2K).

Griinberg (12) also reported low temperature magnetoresistance
measurements for a system with three iron layers separated by two
chromium layers and found a resistance decrease of 10%.

anEx)
144

T oh @FI 03 &) 0 6f eI 8 S:u\a
Fig. 2a : After ref. (12). P
40




RIR(H = 0)

(Fe 30AXCT 18A),,

(Fe 30A/Cr 12A),

(Fe 30A/Cr 9A)

1 1 1 0.5'4- 3 ’l” 2 =

-40-30 -20 -10 0 10 20 30 a0

Fig. 2b : After ref. (13).

The title of the original paper from Fert's group already
referred to the observed effect as “Giant Magnetoresistance”;
Griinberg also realized at once the new possibilities for technical
applications. From this very moment the area of thin film magnetism
research completely changed direction into magnetoelectronics.

A. Ferromagnetic metals

Among the d transition metals (Se..Cu, Y..Ag, Lu..Ay, ie.
3d, 4d, and 5d transition elements), the 3d metals iron, cobalt and
nickel are well-known to be ferromagnets. Among the lanthanides
(the 4f elements, La-Lu) gadolinium is also a ferromagnet. The origin
of magnetism in these metals lles in the behaviour of the 3d and 4f
electrons, respectively. In the following it is mainly the magnetism
in the 3d elements that will be discussed.
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In the free atoms, the 3d and 4s atomic energy levels of the
3d transition elements are hosts for the valence electrons. In the
metallic state these 3d and 4s levels are broadened into energy
bands. Since the 4s orbitals are rather extended in space there will
be a considerable overlap between 4s orbitals belonging to
neighbouring atoms, and therefore the corresponding 4s band is
spread out over a wide energy range (15-20 eV): In contrast to this,
the 3d orbitals are much less extended in space. Therefore the energy
width of the associated 3d energy ban®is comparatively narrow (4—
7 eV). In practice one cannot make a clear distinction between the
3d and 4s orbitals since they will hybridize strongly with each other
in the solid. Nevertheless for simplicity this two band picture will be
used here and the 3d electrons will be considered as metallic —-i.e.
they are itinerant electrons and can carry current through the
system, although they are still much less mobile than the 4s
electrons.

A useful concept in the theory of solids is the electron density .
of states (DOS), n(E), which represents the number of electrons in |
the system having energy within the interval (E, E+dE). According to |
the exclusion principle for fermions (in this case electrons), only one
electron can occupy a particular state. However each state is
degenerate with respect to spin and can therefore host both an
electron with spin up and an electron with spin down. In the ground
state all the lowest energy levels are filled by electrons and the
highest occupied energy level is called the Ferml energy, E. Fora
non-magnetic 3d metal, sometimes referred to as a paramagnet,

Encrgy: 1 :
animmag :

+ «— sband

Density of States
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there are equally many electrons with spin up as with spin down,
i.e. there is no net magnetization. The so called spin polarization, P,
[P=(N"T=N"I)/(N'l + N"1), where N‘| ( N*I) = number of electrons
with spin up (down)], is here equal to zero.

Fig. 3: Schematic electronic band structure for a strong ferromagnet,
e.g., cobalt,

In Fig.3 the density of states is illustrated schematically for a
ferromagnet ,where N'l is larger than N“l, so that there is a net spin
polarization, P > 0. In order to compare the energy for the
ferromagnetic state with the energy for the paramagnetic state one
can start from the paramagnetic state and allow for a small
imbalance in the number of spin up and spin down electrons. A
transfer of spin down electrons from the spin down band into the
spin up band leads to more exchange energy in the system, which
means a lowering of the total energy (a gain). On the other hand
such a process requires a transfer of electrons from spin down levels
below the Initial Ferml energy, Into spin up levels situated just above
the initial Fermi energy. This will necessarily lead to a loss of band
energy, "kinetic energy” and thus to an increase of the total energy
(a loss). Thus there Is a competition between two opposite effects.
This can be formulated as the so called Stoner criterion (14) - (15)
for magnetism, namely that when | N(E) >1,

the system will be a ferromagnet. Here | is called the Stoner exchange
parameter and N(E,) is the density of states at the Fermi energy.
The Stoner parameter has a specific value for the individual element,
while N(E,) depends much more on the particular spatial
arrangements of the atoms relative to each other (like crystal
structure). Furthermore, and most important, N(E,) tends to be high
for systems with narrow energy bands as is the case for the heavier
3d transition elements (Fe, Co and Ni). This is the explanation for
the ferromagnetism among the d transition metals..

The situation for a ferromagnetic spin polarization is illustrated in

Fig. 3. The vertical displacement between the spin up and spin down

densities of states exemplifies the exchange energy splitting between
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the spin up and spin down energy bands, which is relevant for the
metals Fe, Co and Ni. In particular the density of states at the Fermi
energy N(E.) can now be very different for the two spin bands. This
also means that for a ferromagnet the character of the state at the
Fermi energy is quite different for spin up and spin down electrons.
This is an important observation in connection with the GMR effect.
This picture of 3d energy bands (Fig. 3) for the ferromagnetic metals
is often referred to as the itinerant model (16) , also known as the
Stoner-Wohifarth model (14) - (15).

One important property of ferromagnets Is that at high temperature
their magnetism is lost. This happens at a well defined temperature,
the so called Curie temperature, T_. For the present systems (Fe, Co
and Ni) these critical temperatures are far above room temperature
and can be neglected.

B. Resistance and magnetization

In @ metal conductor, electricity is transported in the form of
electrons which can move freely through the material. The current
Is conducted because of the movement of electrons in a specific
direction, the straighter the path of the electrons, the greater the
conductance of the material. Electric resistance is due to electrons
diverging from their straight path when they scatter on irregularities
or defects and impurities in the material. The more the electrons
scatter, the higher the resistance.

An electrical current of electrons sent through a metallic system
will always experience a resistance R. (Exceptions are the so called
superconductors where below a certain temperature the current
can flow without resistance). There are a number of reasons for
this. In a crystal the atoms will always vibrate (phonons) around
their equilibrium positions, thereby deviating from the perfect lattice
positions and the conduction electrons may be scattered by these
deviations (electron — phonon interaction). Other important
contributions to the resistance of a metal are scattering of electrons
against impurities and irregularities or defects. The only electrons
that participate In the electrical conduction process are those at (or
very close to) the Fermi level. For paramagnetic metals there is no
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This explains the particularly high conductivity of Cy,

In the 19605 and 1970s Fert together with Campbell studied In great
detail the con ductivity of 3d ferromagnetic materials (12), (18). They

cobalt and nickel consists of spin up and spin down carriers, which




magnetic material, most of the spins point in the same direction (in
parallel). A smaller number of spins, however, always point in the
ppposite direction, anti-parallel to the general magnetization. This
imbalance gives rise not only to the magnetization as such, but also
to the fact that electrons with different spin are scattered to a smaller
or greater degree against irregularities or defects and impurities,
and especially In the interfaces between materials. Material
properties will determine which type of electron is scattered the
most.

C. Growth of superiattices

From the beginning of the 1970s the development in physics,
chemistry and materials science had led to new experimental
techniques allowing scientists to manufacture completely novel
materials. Using what was called epitaxial growth one could start to
produce artificial materials building one atomic layer after the next.
Techniques that were introduced at this time involved, for example
- sputtering, laser ablation, molecular beam epitaxy and chemical
vapour deposition. Molecular beam epitaxy was already being used
in the late 1960s to make thin semiconducting materials and at the
end of the 1970s nanometre thick metallic layers could be produced.
This was first applied to non-magnetic metals, but later also to
metallic ferromagnets. At the same time, a8 number of
characterization techniques had been largely improved, utilizing for
example the magneto-optic Kerr effect (MOKE) and light scattering
from spin waves. Using these methods it was possible to grow
metallic multilayers involving for example iron and study their
magnetic properties.

In order to produce well-defined materials the choice of
substrate on which to grow the material is of great importance.
Commonly used materials are silicon, silicon dioxide, magnesium
oxide and aluminum oxide. To obtain well-behaved metallic
multilayers it isimportant that the lattice parameters for the different
metallic layers match each other and it is also an advantage if the
two metals forming the multilayer have the same crystal structure.
This Is the case for chromium and iron, where both metals adapt
the bee (body-centred cubic) crystal structure and where in addition
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reports of observations of substantial (of the order of a few per

cent) magnetoresistance (MR) effects. In none of them were the
observations recognized as a new effect.

D. Role of non-magnetic layer(s)

the disruption (so called Friedel oscillations), Similarly, a magnetic
impurity atom in a metallic surrounding gives rise to an induced

the polarization and the disturbance will also decay in magnitude
with distance. As a consequence, the magnetic moment of a second
impurity placed relatively close to the firet one, will become aligned
parallel or antiparallel to the magnetic moment of the first moment
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As already mentioned, gadolinium is a ferromagnet where the
magnetic moments originate from the localized 4f electrons on each
atom having a 4F configuration. That is, all the 4f magnetic moments
point in the same direction and surrounding these moments there
are three conduction electrons per atom which mediate the
interaction between the 4f magnetic moments. In 1986 Majkrzak et
al. (19) published work on a super-lattice of Gd/Y/Gd where they
reported an antiparallel magnetic moment alignment between the
Gd layers for the case of 10 monotayers of Y. This coulttbe understood
from the way that a ferromagnetic Gd layer induces an oscillatory
spin polarization of the normally non-magnetic Y metal and that
the second Gd layer happens to be at a distance where an anti-
ferromagnetic alignment is preferred. Practically simultaneously
Griinberg et al. (20) discovered an anti-ferromagnetic coupling
between the iron layers for the Fe/Cr/Fe trilayer. This can be
explained in a similar way to the Gd/Y/Gd case. It should be
remarked, however, that in both cases, due to the geometry, there
are important contributions to the interlayer exchange coupling from
quantum interference of the electron waves reflected at the
magnetic layers (21). In the present context it Is however sufficient
to conclude that the important role of the electrons of the non-
magnetic layer(s) is that they provide the coupling mechanism
between the magnetic layers.

The next step was to investigate the dependence of the coupling on
the thickness of the intermediate non-magnetic layers. Several
groups identified a change of sign with increasing thickness (22),
(23). A thorough study of the dependence of the oscillatory
behaviour on the thickness of the non-magnetic layer, its
dependence on the material of the non-magnetic layer as well as
on the dependence of the material of the magnetic layer itself was
made by Parkin (24). Here he actually utilized the GMR effect as a
tool to study this dependence. In the preparation of the multilayers
Parkin used a magnetron sputter deposition technique. With this
method it was possible to prepare a large number of samples under
comparable conditions. This extensive work was important for the
further development of the GMR effect into a working device (25),
(26), (27).




E. Phenomenological idea of GMR

The resistance of a GMR device can be understood from the
magnetic configuration for the FM/NM/FM (ferromagnetic/non-
magnetic/ferromagnetic) multilayer is made together with the
corresponding electron density of state for the two ferromagnetic
sides (FM). In the absence of a magnetic field the two FM layers are
separated from each other in such a way that they have opposite
magnetization directions. In the presence of a magnetic field the
magnetizations of the two FM layers will be parallel . An electrical
current is now sent through the system for both configurations. As
already mentioned above the current through the FM layer is
composed of two types — one spin up current and one spin down
current —and the resistance for these two currents will differ. When
an'electron leaves the first iron layer and enters the non-magnetic
metal there will be additional scattering processes giving rise to extra
resistance. Since the spin up and spin down particles have different
density of states at the Fermi level (or rather, they originate from
energy levels having different character), the resistance not only
within the FM layers, but also that originating from the FM/NM
interface will be different for the two spins. Inside the NM layer the
up and down spins will experience the same resistance, but generally
thisis low compared to those in the FM layers and FM/NM interfaces
and can here be neglected.

When the electrons enter the second iron layer they will
again experience spin dependent scattering at the NM/FM Interface.
Finally the spin up and spin down electrons g0 through the second
iron layer with the same resistance as in the first iron layer, which
still of course differs for the two spins. For simplicity the resistance
for the spin up (down) electrons through the FM layer and the
scattering at the interface to the NM layer will be called R"! (R"1).
Thus when the two layers have parallel spin polarizations
(magnetizations), I.e. in the presence of an external magnetic field
(H), the resistance for the spin up channel is 2 R'l and for the spin
down channel itis 2 R"!. Standard addition of resistances for a parallel
current configuration gives the following total resistance; R, in the
presence of an external magnetic field; R, = 2R‘IR"I/(R'] + R“).
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In the case of no external magnetic field, (H=0), the
"guration between the two magnetic layers is antiparallel. In
=25 the first scatterings in the left part of the multilayer system
=xactly the same as before. However, when a spin up electron
into the second FM layer it finds itself in a totally upside-
situation where the conditions are now exactly the same as
were for the spin down electron in the initial FM layer. Thus
$pin up particle will now experience a total resistance of R'l +
1. The spin down particie will be affected in the same (but opposite)
way and its resistance will be R“l + R‘l. The total resistance will
accordingly be R; = (1/2)(RI+R"]). Thus the difference in resistance
between the two cases (magnetic field or not) becomes:

AR =R, - R =~ (12)(R'l - R"I)2 /{R'I + R"l).

Thus the larger the difference between Rl and R"] the larger
the negative magnetoresistance. This expression clearly shows that
the magnetoresistance effect arises from the difference between
the resistance behaviour of the spin up and down electrons.

F. Concluding remarks

The discovery by Albert Fert and Peter Griinberg of giant
magnetoresistance (GMR) was very rapidly recognized by the
scientific community. GMR is a good example of how an unexpected
fundamental scientific discovery can quickly give rise to new
technologies and commercial products. The discovery of GMR
opened the door to a new field of science, magnetoelectronics (or
spintronics), in which two fundamental properties of the electron,
namely its charge and its spin, are exploited simultaneously.
Emerging nanotechnology was an original prerequisite for the
discovery of GMR, now magnetoelectronics is I its turn a driving
force for new applications of nanotechnology.
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SPECIES WITHOUT BORDER

Dr. Siddhartha Sankar Bhattacharya
Dept. of Zoology.

Presently two groups of scientists seem to be making
headway towards one of evolutionary biology's most difficult
problems that is how the formation of new species or
‘speciation’, actually happens, even 150 years after the
publication of Charles Darwin's Origin of Specie
Understanding speciation is still a fundamental problem in
biology. It is believed that speciation usually occurs when
pre-existing populations are divided by a geographical
barrier, such as a river or a range of mountains. Thereafter
unable to interbreed, the surrounded populations go their
own way, until, eventually, two new species are found where
there was one before. The central part of the argument is
the barrier: without one, individuals have the potential to
breed freely, mixing up parental traits and keeping the
population homogeneous. Theorists have not been able to
show convincingly how speciation might occur without
physical separation of the founding populations, except in
certain rather specialized circumstances.

This difficulty, though, is hard to believe with mounting
evidence that many species form without physical barriers
to interbreeding, so-called ‘sympatric’ speciation. Many lakes
in Africa, for example host ‘flocks’ of dozens or hundreds of
closely related species of cichild fish, all of which seem to

have evolved in the same body of water from a single,

‘ancestral species often within a few thousand years — an
evolutionary eye blink. Although similar in general anatomy,
these fishes display a dazzling array of colors, habits and
ecological specializations: some gaze algae, whereas others
eat other fishes. One species lives by plucking the eyes from
other cichlids .
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How population will become divided : :

Sympatric speciation ought to be simple. If a lake, newly
colonized by a species of fish, contains two distinct prey
items — large beetles and small shrimp, say — then natural
selection should favor the evolution of large and small fishes,
leaving medium-sized fishes at a disadvantage. Eventually,
the population will become divided into large and small
fishes, each of which will mate with their own kind.

The major_problem is sex:

Sexual reproduction scrambles the genes in each
generation, so that there will always be a proportion of
medium-sized fishes in the population. This tendency can
only be kept at bay by rigorously finicky fishes, which will
only mate with fishes of their own general appearance.
Even then, there is a problem: that is, if the genes that govern
mate choice (for attractive coloration, for example) are
different from the genes that govern ecological specialization
(such as size and shape), there is still the possibility that
fishes specialized for one kind of life will prefer to mate with
fishes specialized for another.

It is at this point that theorists have puzzled, by assuming
that genes for mate choice and ecological specialization are
either the same, or can effectively be treated as such. But
this assumption need not apply to real life.

Where next ?

This is where the new research comes in. Ecological
specialization is the key to driving sympatric speciation. One
study is from Alexey S. Kondrashov of the National Institutes
of Health, Bethesda, Maryland, and Fyodor A. Kondrashov
of Simon's Rock College, Great Barrington, Massachusetts:
the other from UIf Dieckmann and Michael Doebeli of the
Institute of Systems Analysis, Laxenberg, Austria, and the
University of Basel, Switzerland, have giving some bracing
model on sympatric speciation.
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Model on sympatric speciation :

Both Sets of researchers mode! have apparently realistic
scenarios, involving several genes for mate choice and
ecological specialization. Although their results and methods
differ in their technical details, both show how sympatric can
be achieved by a steady build-up of genetic associations
between genes for mate choice and genes for specialization,
until a point comes when the two sub-populations become
sexually isolated — the point where speciation can be said
to have happened.

The Dieckmann and Doebeli model, in particular, provides
a good account for what seems to have happened In some
African crater lakes, which become colonized by fishes which
then diversify into a range of different forms, despite the
small size of each lake. Dieckmann and Doebeli envision a
situation in which individuals of a single species compete
for a single, abundant kind of food item. In such situations,
competition can become so intense that some individuals
diversify their tastes, switching to other food items which,
although less abundant, are less popular, and so the
individuals experience less competition. If choosy mating
follows a taste for new food items, speciation soon follows.
So speciation process works best in new, empty habitats.

Reference: Nature, July issue, 1999,




MECHANISM OF OXOALLOPURINOL -
A URIC ACID LOWEING DRUG.

Dr. Bireswar Mukherjee
Department of Chemistry
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MECHANISM OF OXOALLOPURINOL -

A URIC ACID LOWEING DRUG.

Dr. Bireswar Mukherjee
Department of Chemistry
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’ Inactirated Intramolecular
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Reference :-
) Inorganic Chemistry - J.E. Huhuy
i) Quest, An Academic Journal, Vol-2, 2008, P-8-12, HIV-Prolease
Uritibitor - A New dimension In AIDS treatment - Dr. B. Mukherjee,
iii) Inorganic Chemistry - Parcell & Kotz.




INCREDIBLE NATURAL ABUNDANCE DOUBLE
QUANTUM TRANSFER EXPERIMENT
(2D-INADEQUATE) : *C - *C CONNECTIVITY

Dr. Bireswar Mukherjee
Department of Chemistry
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) Spectrometric |dentification of organic compound 5th
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(ii) Spectrosopic Methods in Organic Chemistry Wlliams &
Flaming, 4th edi

{ii) FOr more compiax analysis of INADEQUATE Spectrum
see Spectrometric Identification of Organic Compound,
5th edition, Silverstein, Bassler, Morrin.
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GLOBALISATION AND FOOD SECURITY

Dipak Kumar Nath
Department of Commerce

Food is more than a commodity that is brought and sold. It
is more than nutrients we consume. Food meets and manage
kinds of human needs — cultural, social and psychological
among them. It is the social good. Food is a feeling, it is in
the imagination, it binds people. Lack of food is the ultimate
exclusion. When people dont's have food they are excluded
from what the rest of society is doing regualrly — eating.
Food is the good that keeps us alive, the over-riding human
need, the very means of life, recognized in the charter of
United-Nations as a Human Rights. Lack of food brings about
pain, suffering, illness and death, it causes most of the
world's killer diseases; it means that parents watch in
powerless anguish as their children die. Food is special; it
is totally different from any other commodity.

Food Security is an important concept for most world
bodies. The World Bank, for example, defines Food Security
as 'access by all people at all times to enough food for an
active and healthy life’ .

OECD - ‘Organisation for Economic Corporation and
Development', the developed world's think Tank defined
‘Food Security’ as the adequate stable supply of favour
Products and food for domestic use.

The committee on world Food Security of the United Nations
Food and Agriculture Organisation (FAO) defines 'Food
Security’ thus; Food Security means that food is available
at all times, that all persons have means of access to it, that
itis nutritionally adequate in terms of quantity, quality, variety,
and that it is acceptable within the given culture. Only when
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all these conditions are in place can a population be
considered ‘Food Secure'.

Therefore, the definition of Food Security could be articulated
as “Food Security is a fundamental right, may be defined as
a sustained or round the year supply of food which is
culturally acceptable, safe, adequate in quantity and quality
(balanced food) with equitable distribution within the family.

In short, food security means;

o Food availability at all times and In all places

o All households can afford to produce or procure the foods
they need

¢ Contamination free food

« Enough In quantity and balance in quality

o Contributory In controlling starvation, malnutrition and
micro nutrient deficiencies.

Globalisation is generating food insecurity through a
number of mechanisms. Trade liberalisation and
globalisation of agriculture Is supposed to increase the
production of food as well as the efficiency of food
production, alleviate the economic situation of farmers and
improve patterns of food consumplion. But in country after
country trade liberalisation is leading to a decline in: food
production, productivity and in the conditions of farmers in
the North as well as in the South. Besides, there is less
food security for consumers, both in the North and the South.

There are five, major sources of exterrial liberalisation
or globallsation of agriculture In India:
I The Structural Adjustment Programme
(SAP) of the World Bank.
Il. . The Agreement on Agriculture of the World
Trade Organisation (WTO).
I Bilateral trade pressure from countries such
as the US.




V. Internal policy pressure by TNCs in
agribusiness.

V. Commitment of experts and policy makers
to the external liberalisation programme.

External libcralisation is foreign-trade and foreign-investment
driven liberalisation: it serves external interests. Agricultural
liberalisation under SAPs is an example of such external
liberalisation. It consists of the following elements:

e Liberalising fertiliser Imports and deregulating domestic
manufacture and distribution of fertilisers.

« Removing land-ceiling regulations.

« Removing subsidies on irrigation, electricity and credit,
and creating conditions to facilitate the trading of canal
Irrigation water rights.

e Deregulating wheat, rice, sugarcane, cotton, edible oil
and oil seed industries.

o Dismantling the food security system.

Removing controls on markets, traders, processors and

removing subsidies to cooperatives.

Abolishing the Essential Commodities Act.

Abolishing the general ban on futures trading.

Abolishing Inventory controls.

Abolishing selective credit controls on inventory financing.

Treating farmers’ cooperatives on an equal footing with

the private sector.

The foregoing elements of SAP are not recipes for removing
centralised control over agriculture but of concentrating it
even further in the hands of agribusiness transnational
corporations such as Monsanto, Cargill, Pepsico, etc. which
are emerging as the new zamindars (landlords).

INTERNAL LIBERALISATION:

Internal liberalisation, of agriculture implies liberating
agficulture in the direction of ecological sustainability and




social justice. This includes:

e Freeing agriculture from high external inputs such as
chemical fertilisers and pesticides and making a transition
to a sustainable agriculture based on Internal,
ecologlcally sustalnable Inputs.

» Freeing farmers from capital-Intensive farming and debt.

Freeing. peasants from landlessness.

» Freeing farmers from fear of. dispossession by
monopolies of land, water and bio-diversity,

e Freeing the poor from the specter of starvation by
ensuring food as a human right,

e Freeing rural People from water scarcity by ensuring
Inalienable and equitable water rights.

e Freeing knowledge and bio-diverslty from IPR
monopolies.

* Rebuilding local food security, reinvigorating local
markets.

Internal liberalisation of agriculture is 2 pre-condition for food

security while external liberalisation undermines food

security,

THE WTO AGREEMENT ON AGRICULTURE:

In addition to the foregoing components of liberalisation of
agriculture under the SAP Programme for India, the World
Bank has also forced the entry of multinational seed
corporations into the Indian seed sector. Combines with the
Trade Related Intellectual Property Rights (TRIPs)
agreeement of WTO, this implies the total monopoly over
agriculture by a handful of global Corporations, and the total

corporations.

The Agreement on Agriculture of the WTO is another
example of extemal liberalisation. Agriculture of the WTO is
another example of extemal liberalisation. Agriculture has
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never been part of GATT. It was introduced during the
Uruguay Round. The Agreement on Agriculture has three
sections:

» Export competition or export liberalisation (Article 9)

e Market access or import liberalisation (Article 4)

» Domestic support or reduction of domestic subsidies
(Article 6)

Part V, Articles 8-11 of the Agreement on Agriculture deal
with exports under the title ‘Export Competition'. While the
justification for the Agreement on Agriculture in WTO is the
removal of export subsidies which have facilitated the scale
of large European Community and US surpluses on the world
market, depressing world prices and displacing farmers,
export subsidies’ are still permitted in the Agreement on
Agriculture: The main elements of the export subsidy
commitments read as follows:

e Export subsidies, measured in terms of both the volume
of subsidised exports and in terms of budgetary
expenditure on subsidies, have been capped.

e Developed countries are committed to reducing the
volume of subsidised exports by 21 % and the
expenditure on subsidies by 36 per cent, both over a
six-year implementation period (1995-2000).

e Fordeveloping countries the reduction commitments are
14 per cent and 24 percent for volume and expenditurs
respectively, whilst the implementation period (1995-
2004) lasts ten years rather than six.

e Governments of developing countries can however
continue to subsidise costs of marketing exports of
agricultural products including handling, upgrading, other
processing costs as well as costs of international
transport and freight. The costs of internal transport and
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freight charges on export shipments can continue to
receive subsidies.

Trade liberalisation is generating food insecurity at four
levels. ‘It is leading to:

» Atransfer of resources from peasants to Industry.

» Ashift of land use from the production of staple foods to
luxury and non-food crops (cash crops) such as shrimp
and flowers for exports.

» Diversion of cereals from domestic markets to exports,
creating domestic scarcity and rising prices.

e Removal of good subsidies, thus reducing domestic
consumption and Increasing food exports.

CORPORATISATION OF FOOD:
Denial of people's food entitiement

The World Bank and WTO driven policies of the central
government are in fact, policies for the total corporatisation
of India’s food and agriculture system. The dismantling of
the PDS and the sudden withdrawal of the FCI from
procurement, without any support to states and without a
transition time to create alternatives for food security is a
recipe for corporation control, not 'decentralisation’,

The centre’s proposal for a ‘decentralisation’ of the food
system by reducing procurement and distribution by FCl and
giving this role to the states gives the garb of respectability
and federalism to the effort to hand over the nations food
system and food security to corporations.

o The centre is fully aware that the states are in no position,
either, in terms of financial resources or in terms of
infrastructure to take over food procurement.
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e The centre has given no interim subsidy or time for the
states to develop such resources or Infrastructure.

» The central issue price, which was Rs. 450/quintal in April
1895, increased to Rs. 682/- quintal in April 1999, aimost
doubled at Rs. 900/quintal in 2000, forcing states to
reduce their PDS offtake and thus create pseudo-
surpluses. Today states pick up just around 47.4 % of
their quota for rice and 33.8% of their quota for wheat. In
fact, the offtake of wheat for the PDS has declined from
8.03 million tones in 1991-92 to 5 million tonnes in 2000.

¢ Simultaneously the government dismantled the PDS
system, and announced a meager 10 kg foodgrains per
M family per month for those below the poverty line, which
contributed to lowered offtake by states and thus created

pseudo surpluses.

e The identification of the people below the poverty line
has been tied in bureaucratic redtapism and very few of
the really poor have been identified to date.

» The numbers of the poor as announced by the centre
following the National Sample Survey 2000 is itself being
questioned as there is wide discrepancy between this
figure and the estimates of the Planning Commission,
which were substantially higher.

e The centre is going ahead with subsidies for corporations
through tax reductions, tax holidays and other incentives
for building silos, building cold storage depots, taking
over-transportation of foodgrains and taking over building

- and owning ports for exporting foodgrains.

» In addition, ‘the government is subsidising corporations
| (with public money) by constructing roads and highways
and intemnational airports with the transport requirements
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Or agribusiness corporations being given priority.
Government policies

The policies of Governments in this region are greatly
influenced by the World Bank (WB) and its structural
adjustment policies and programmes (SAP). These
Governments have accepted the globalisation process as a
means of development of their country. As a result, they are
compelled to liberalise various policies, programmes etc. In
order to allow the TNCs & MNCs to come In and start their
business activities in their country. One of the significant
steps have been taken by our Government is to reduce its
fund allocation for social welfare activities and withdrawal
of subsidies, in phased manner, from agricultural sector. This
has not only affected the marginalised and small farmers
but the poor living below the poverty level.

For instance, the state prescribed HYV and hybrid seeds
require much more amount of fertilizers, insecticides and
pesticides (which are harmful to health and ecology) than
the indigenous varieties for the same area of land. But the
farmers neither have sufficient own means or easy credit
facility to procure the essential item for modern way of
farming. Whereas the governments of these countries are
generous in giving subsidy for agro-chemical industries,
rather than subsidizing in indigenous seeds production and
marketing of environment-friendly organic fertilizer
production. Another interesting thing is happening in these
countries are that, the findings / outcome from whatever
research activities is going on in these countries on
agricultural aspects, are hardly applied in our agricultural
activities.

The terms & conditions of WTO are restraining the
governments to make the Public Distribution System (PDS)
inactive. In Nepal there is no functioning of PDS in
Bangladesh PDS is partially functioning and in India PDS
scheme has been worst as far as implementation is
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concerned. It has also been noticed that the people (poor
and marginalized, in particular) have not been allowed to
participate in govemance especially in case of PDS at
community level.

Because of those inadequate and unfriendly govt. policies
for the poor community at the large becoming dependent
on the large manufacturing companies have supply food and
other essential items of their livelihood support. At the same
time, liberal policies of Govt. allowed the muiti-national
companies to enter into agricultural sector in phase manner
and acquire land and other natural resources for their
commercial and profit making activities. It is feared that in
long run these initiatives would destroy the bio-diversity and
natural resources of these countries' and finally cause
serious environmental degradation.

Government Response:

The government is aware that for food security, production
of food is important but we need to do much more o see
that food so produced reach those who need to eat them.
The government has made two interventions: one, the Public
Distribution System (PDS) and two, the system of price
incentives to farmers, to grow more food and sell them for
feeding into PDS. ‘

Many consider the PDS to be the most important component
of food security policy of the government. It was started in
the early 1960s, and entails supplying essential commodities
at subsidised prices to the vulnerable sections of society.
This is also designed to shield the poor from the volatility of
prices and fluctuations In the supply of essential
commodities. The PDS In India has' a network of over
4,00,000 fair price shops (FPS) and serves about 160
million families and is probably the largest distribution
system of Its kind In the world. Many commentators,
Including Sen, maintain that India could avoid large scale
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famines and save millions of lives because of the PDS,
something that other countries, which did not have such
a system, failed to prevent.

In the macro-micro terminology, the PDS in India is intended
to transiate the macro-level self-sufficiency in foodgrains to
micro-level food security by ensuring access to food and
other essential commodities, to poor families. The PDS Is
also a way of transferring resources and providing the
consumption, to ensure a decline in the impairment of human
capital.

A Revamped Public Distribution System (RPDS) was started
in 1992 in areas where the' Poor are concentrated, covering
1,775 blocks falling under the ITDP, DPAP, DHA and DDP
areas. For the RPDS, foodgrains were released by the
Government of India to the state government for the norrnal
PDS. The price differential is Re. 1 per kg of foodgrains
released. The RPDS was targeted at everyone in the poor
areas irrespective of economic status.

Following the decisions taken at both the Conference of
Chief Ministers in July 1996 and of State Food Ministers in
August 1996, the target of the PDS was changed to 'poor in
all areas’ from ‘all in poor areas’, The new target of the PDS
is the population below the poverty line in all areas. This
Targeted Public Distribution System (TPDS) has béen
implemented in practically all the states (barring Punjab)
and union territories (barring Delhi), Goa and Lakshadweep).

To back the PDS, the government procures foodgrains,
notably rice and wheat, and has built up a large stock of
foodgrains. This procurement of rice and wheat is backed
by the price policy of a procurement price and a minimum
support price. The prices are designed to promote farming
and encourage surplus farmers to continue to grow ‘more
food in response lo price incentives. The stocks of food in
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excess of buffer norms arc called operational slacks, which
arc distributed to the consumers, by and large in &' non-
targeted manner, at subsidised prices. From the fiscal year
2000-2001, the government has cut down subsidies to PDS
by Rs. 1000 crore and in the process has increased the
price of foodgrains to be supplied to the people below and
above the poverty line by a very substantial margin. The
price of wheat has been raised to Rs. 4.70 per kg and the
price of rice has been raised to Rs. 6.40 per kg, for below
poverty line (BPL) families. The allocation for foodgrains per
BPL families has been increased to 20 kg from 10 kg
allocated earlier.

The Downside :

Y The PDS, however, has been widely criticised for its failure
to reach the poor effectively, its urban bias and lack of
transparency and accountability. Although the PDS is a
centrally sponsored programme, its implementation is
dependent on the state government. In states with
appropriate political and administrative and infrastructure
facilities, the public distribution system has worked: in most
it has floundered

Due to poor targeting the system is being used (misused)
by all, Irrespective of the standard of living. Excepting for
sugar, jowar and standard cloth, there is virtually no variation
in the utilisation of items supplied according-to levels of
living. The objective of resources transfer has not been
achieved,

The leakage from the system and other wastes associated

with PDS is proverbial. The inefficiency of the entire
v bureaucracy of food is questioned. A not insignificant number
of observers believe that the PDS has served the interest of
the big farmers only. Consequently no attempt has been
made to extend the coverage to PDS to other crops and the
required backup R&D has not come about.
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Poverty Programmes by passing the poor,

... Tho Public Distribution System (PDS) In India, which
provided essential food supplies at below market prices to
Indian consumers, has problems reaching the poorest
Indians. 0-60 per cent of the beneficiaries of PDS have been
estimated to bo non-poor. PDS network remains limited to
poorer states. Poor states like Bihar, Madhya Pradesh and
Uttar Pradesh have received far less food supplies than less
poorer states like Kerala and Andhra Pradesh.

Only about 40 per cent of the total wheat supply reach the
poorest 40 per cent of the Indian people. The lower monthly
purchaseq from PDS came from the very poor In India. Thus,
the actual Income benefits of these subsidies remain limited
for the poor: less than 22 paisa for every rupee.

In rural areas, PDS serves to raise Individual Incomes only
modestly, amounting to 2.7 per cent of their per capita
expenditure. In north and central India, where poverty is
massive, PDS provides subsidies equal to an Income of only
Rs. 2.5 per person per month. Thus with a few exceptions,
the coverage of PDS remains uneven - with a large number
of the poor being left out.

Source: Human Development in South Asia, 1999, Oxford
University Press and HDC, Islamabad, 1999.

The Reality :

If we move from the macro to the micro situation, things are
not rosy.

The extent of endemic hunger has been brought out by the
Planning Commission itself in its revised estimates following
acceptance of the Dandekar Committee Report in 1997.
According to the Planning Commission the number of people
whose expenditures do not cover both food and non-food
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items and ensure adequacy of food intake in 1993-94, is
now estimated to be 'Over 244 million in rural areas and
about 80 million in urban India .. That is, at least 37 ‘per
cent of the rural people are poor. There are disputes about
the data and methodology adopted by the Planning
Commission in arriving at these figures. But the facts remain
that the growth of the Indian economy in general and the
growth in the food economy in particular have not prevented
the growth in the absolute number of food insecure and
chronically food deficient People in the country, Since the
real wages for unskilled agricultural labourers have declined,
the number of such food insecure and food deficient people
must have increased.

This is corroborated by the fact that the forces of normal
mortality unhindered by good nutrition and health care - kill
more people every four or five years in India, than the death
toll of the world's largest recorded famines. Calculations of
general undernourishment - what is sometimes called
‘protein-energy malnutrition’ - is nearly twice as in India as
Is in sub-Saharan Africa on an average.

Judged by the usual standards of retardation in weight for
age, the proportion of undernourished children in Africa Is
20 to 40 per cent, whereas the percentage of undermourished
Indian children is a gigantic 40-80 per cent. This early
retardation has a long-term impact on health, morbidity and
even cognitive skills. Thus while Indians live longer than
Africans, there are many more undernourished children in
India, in both absolute terms and as a proportion of all
children, than in Africa. As Sen noted ‘The nastiness of our
nutritional bias is second to none.’ If one were to add the
gender bias at death, the picture is even more nasty.

Indeed, the reality is that hunger and tragedy hit different
parts of the country every year, The cruel starvation deaths,
sale of children and post-migration in western Orissa have
attracted international attention. ‘In the impoverished,
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drought stricken area of Kalahandi, a man sold his daughter
for 30 kg of rice. These are not isolated cases.’' Fields studies
and village level analysis of scholars in eastern Uttar Pradesh
and Bihar and even eastern’ Haryana, clearly brings out
hunger of different intensities. Even in a state like West
Bengal hunger persists at the village level even if there are
no starvation deaths. Starvation and hunger in some of the
villages of Andhra Pradesh is a matter of public history and
even today several districts of the state is on the brink of a
prolonged hunger period.

There is clearly a gap between what public policy wants to
do and policy makers think they can achieve, and reality.
That gap leaves people hungry and they suffer from
malnutrition and long-term damage, though not always
death. Hunger is unacceptable. It is the first threshold to be
crossed for overcoming poverty,

Conclusion:

By understanding the historical and structural limits of
‘globalist ideclogy' we can escape the tyranny of globalism.
The alternatives are not disembodied utopias that are
‘imagined’ by individuals sitting in front of the internet. The
alternatives grow out of the past and present experiences
and opportunities that emerge from the failures and crisis
of the ‘export strategies’.

By focussing on social relations and the state as the building
blocks of global empires we can escape the prison of
globalist thinking and enter the realm of political and social
action. The inversion of the policies of globalist ideologues
leads to the formulation of an alternative strategy in which
social mobilisation and state power provides a new class
content to the shock treatments, industrial reconversions,
and structural adjustments. The new socialism learns not
only from its capitalist adversaries how to turn the tables
but it also learns from the mistakes of the old socialism. It is
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more inclusive incorporating women, consumers, ecologists.
It possesses a greater sensibility to the nations of freedom
at the workplace and on the farms. It possesses a greater
appreciation of the consequential discourse that integrates
personal values and public practice.

Dom Holdor Camara - tho Brazlllan Bishop remarks - *“What
horror has the world come to when it uses profit as tho prime
incentive in human progress and compitition as the suprame
law of economics”

We are especially concerned with the widening gap betwa=en
the poor of the world and the rich - not only of material gocds,
as the rich get richer, and the poor remain in misery - nut
the growing gap in understanding. The Indifference of :1e
well-to-do is perhaps the major obstacle in the world todcy.
We feel we must warn the people of the world that preseat
trends tend toward the permanent pauperisation of 2/3 ~f
the people of the world. The poor people of every nation ar=
being locked out of the system of opportunity to remain in
misery for future generations, unless mankind can find an-
choose a better way to live together.
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