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THE Year 1999-2000

AN OVERVIEW

This was an important year for the Institute especially in
tems of initiation of Construction Works of the IASST
Complex at its own site at Pashim Boragaon in Greater
Guwahati with the financial assistance from the
Department of Science & Technology, Government of
India, creation of new facilities and initiation/
strengthening of collaboration with national and
international research institutes. A few sophisticated

scientific equipment have been procured during the
year; the library services and financinal sector have been computerised, and
action has been initiated to provide internet facility to all the Divisions of the
Institute.

The Institute’seffort in logical understanding of the ground realities has led to
the initiation of research activities in the areas like Plasma processing of indigenous
bell metal industry of Assam, management of industrial wastes, Eri & Muga-
culture and biofertilizers.

We offer our sincere thanks to the Government of Assam and the Government
of India for providing fund and constant help & co-operation for the growth and
development of the Institute. Our sincere thanks are due to all the members of
the Council of the Institute for their active co-operation and guidance.

Guwahati Prof. K. M. Pathak
27th October,2000 Chairman-Cum-Director
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HIGHLIGHTS

The Institute of Advanced Study in Sci-
ence and Technology (IASST) was set up
by the Assam Science Society, the premier
scientific academy of the North Eastern
Region, in 1979 and got registered as a
separate entity in 1991 under Societies
Registration Act XXI of 1860. The major

lization and development of natural re-
sources of the North Eastern Region of India.

The IASST has been conducting original
research and other academic activities on the
following areas :

1. Plasma Physics

objectives of the Institute have been to 2 Mathematical Sciences
carry out advanced study and research,
both fundamental and applied, in frontier 3. Life Sciences

y ] : _
areas of different selected fields .Of seience B o irce Managermsnt and Envitonment
and technology as well as on interdisci-
plinary fields and problems concerning uti- 5. Computer Science and Technology
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PLASMA SCIENCE

The Institute has been carrying out research
in Plasma Physics both theoretically and
experimentally since 1984. A well equipped
laboratory for studying nonlinear phenomena
in Plasmas has been set up with the joint financial
assistance of the Department of Science,
Technology and Environment, Govt. of Assam
and the Department of Science and Technology,
Govt. of India and the generous donation of
sophisticated scientific equipment from the
Institute of Space and Astronautical Science,
Japan through the international collaboration
of Prof. Y. Nakamura of the said Institute.
1.1. ExPERIMENTAL RESEARCH PROGRAMMES :
The areas, where experimental investigations
are being conducted, are as follows :
(@) Study of chaotic instabilities in ion-beam
plasma system.
(b) Study of nonlinear phenomena like soliton
and double layer in multi-component
plasmas with negative ions.
(c) Study of boundary layer problem in the
plasma sheath in magnetized plasma and
multi component plasmas.
(d) Observation of low frequency instabilities
in different plasma configurations, and
(¢) Plasma processing on bell metal.
Brief accounts of the work done / in
progressonP. S. T.
1.1.1. OsservatioN oF loN-AcousTiC SHOCKS
IN A DUSTY PLASMA :

Linear and nonlinear dust ion-acoustic

waves are studied experimentally in a

& TECHNOLOGY :

homogeneous unmagnetized dusty plasma. In
the linear regime, the phase velocity of the wave
increases and the wave suffers heavy damping
with increasing dust density. An oscillatory ion-
acoustic shock wave in usual Ar plasma
transforms into a monotonic shock front when
it travels through the dusty plasma column. The
korteweg-de Vries-Burgers equation is
numerically integrated taking experimental
parameters into account and the results are
compared with the experimental findings.

1.1.2. OsLique CoLLisioN oF MobpiFiED
Kortwec-DEe VRies loN-AcousTic SOLITIONS :

Two-dimensional propagation and oblique
collision of modified Korteweg-de Vries (mKdV)
ion-acoustic soliton in a plasma with negative
ions have been investigated experimentally. At
a critical concentration of negative ions, both
compressive and rarefactive mKdV solitons
exhibit a resonance interaction at a particular
amplitude when the colliding angle is fixed. The
amplitude is found to be equal for both
compressive and rarefactive solitons. The
collided solitons suffer a positive phase shift
during the interaction. The new solitons formed
during the resonant interaction are found to
obey the energy and momentum conservation
laws of the mKdV solitons for three-wave
interaction.

1.1.3. Stupy oF SHeATH AND PLasmA PARAMETERS
iN A MAGNETIZED PLASMA SYSTEM :
The variation of electron temperature and

)
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-Wor_king in double-plasma-device Fig. 1 _

plasma density in @ magnetized N, plasma is  negative

ions

of sheath structure across
the grid for different
magnetic field and grid
biasing voltage as well. It

| reveals that with
| increasing magnetic field

and negative grid biasing
voltage, the sheath
thickness expands.
1.1.4. OBSERVATION OF
DousLe Lavers IN Mutti
ComPONENT PLAsMAS :
The double layer
formation in plasma
boundary sheath in multi
component plasmas with
has been observed

studied experimentally in presence of a grid  experimentally. The sheath structure is observed

placed at the middle of the system. Plasma  from the potential profile, the characteristics

leaks through the negatively biased grid from  of which are investigated in argon plasma, the

the source region info the
diffused region. It is
observed that the electron |
temperature increases
with the magnetic field in |
the diffused region |
whereas in the source |
region of the system it
decreases for a constant
grid biasing voltage. Also
investigation is done to
see the change of |
electron temperature with
grid biasing voltage for a
constant magnetic field.
This is accompanied by
the study of the variation

)

Instruments used in double-plasma device
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double layers are formed showing a negative
space charge region in the potential profile when
negative ions are added. The characteristics of
the double layers depend on the negative to
positive ion ratio and biasing voltage of the plate.
1.1.5. ExperimenTAL SeTup (1)

The experiments is carried out in a double
plasma device of 120cm in length and 30cm

in diameter equipped with multidipole magnets

for surface confinement. It consists of two
cylindrical cages made of stainless steel bars
filled with permanent magnets. The cages,
namely the source & target section respectively,
are separated by a stainless steel mesh grid of
80% transparency (20 lines per cm) as shown
in the Fig. 1 where the grid is negatively biased
with respect to the ground. Argon plasma is
produced at a pressure 3.8 to 4 x 10 Torr by
d. c. discharge between the hot tungsten
filaments as cathode and magnetic cages as
anode, independently in each section. The base
pressure is 2 x 10 Torr. Discharge voltage is
kept at 60V in each side and discharge current
is varied in the range of 10 - 100 mA in source
side and fixed at 10 mA in farget side. A

movable Langmuir probe of 6mm diameter is -

used for the measurement of plasma
parameters. The typical parameters are plasma
density ~108 to 10° cm™ and electron
temperature Te~I.5 to 2 eV. A retarding
potential analyser, which is kept 4 cm away
from the grid, is used to determine the ion
temperature and ion beam energy. The ion
temperature is Ti~ 0.1 0 0.2 eV.

At partial pressure in the range from 4.2 x
10 to 4.8 x 10 torr, a small amount of SF6

=
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gas is injected separately in fo the argon
plasma. The inlroduction of SFé leads to the
formation of several species of positive and
negative ions due to dissociative aftachment
process, which reduces the electron population
in the plasma and creates SF,+, F, SF. and
SF, etc. The negative ion concentration rat:o
‘r* defined as the ratio of negative ion to positive
ion density is estimated by measuring the
reduction in the electron saturation current by
using the following relation.

I (r)
)

Where les (r) and les (0) are the electron
saturation current of the Langmuir probe with

n
r=— =1-
4

and without SF, gas respectively. An ion-rich
sheath is produced around the mesh grid by
biasing it negatively with respect fo the ground.
The structure of the sheath is determined by
measuring the axial plasma potential profile
as a continuous function of the distance from
the grid. An emissive probe is used fo measure
the plasma space potential. In the limit of strong
emission, floating point technique gives a
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0

I

ol



Data-analysis system'

reasonable approximation to the plasma
potential, because strong emission of the
electrons from the probe avoids the formation
of the sheath on the probe surface and hence
a very small negative biasing to the probe with
respect to the plasma potential leads to the
saturation in ion current. Thus, the ion current
abruptly increases approximately at plasma
potential and crosses the floating point. Thereby
the floating potential point under this condition
is the measurement of plasma space potential.
A test fo confirm this technique was carried out
by comparing the result with the inflection point
measurement, which may avoid the effect of
local modification created by the strong
emission of the electrons and its accuracy was
within 0.5V.
1.1.6 ExperRIMENTAL REsuLTs @

The time average potential profile drawn
with the help of emissive probe in the steady
state condition is shown in Fig. 2. This profile

gives the clear idea about
the
| variations on both sides of
the grid in the chamber.
The emissive probe can be

axial  potential

taken up to 2mm distance
from the grid and it is well
within the sheath. In a
plasma condition for
constant Vs = 20V and for
-different Vg as reported
| earlier, the hump formation
occurs at a critical density
ratio np/ns = 0.3 in two
component Ar plasma (see
Fig. 2). The space potential
of the target plasma as well as the sheath
thickness is found to increase with the increase
of negative grid bias voltage Vg. At about -
60V grid bias, a hump in the target region
appears at Sheath edge. This clearly indicates
that in this regiom much more ions are
accumulated by the sheath and hence the space
charge distribution over this region is much
higher than the other region of the sheath on
the target side. The hump increases in height
with the further increase of -Vg indicating
increase of pofential in this region. This is
similar to what Piel et al. observed in Particle in
Cell simulation. They found that injected beam
ions have stagnation point where positive
charges accumulate. This leads to a potential
maximum at that region which is termed as
1yirtual anode’’. Figure 3(a) shows the
steepening of the hump towards the grid at
the sheath edge when a small amount of
negative ion ('r’ = 0.26) is added fo the two

)
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Plasma Space Fotential

Grid

2
Fig. 3(a)

Axial distance(cm)

component plasma at Vs = loV. In the same
condition itself, if Vs is increased to 14V, the
energy of the ion beam increases and the ion
gets more stagnant at the sheath edge, which
consequently increases the height of the hump
potential. Now if " is increased more (r’ =

55-5-45 4 35 83-25 2-15-1-050
Fig. 5(a)

s
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0.26), then the height of the hump decreases,

The sheath thickness is measured
experimentally from the position of the grid to
the peak of the hump. The sheath structure
follows the modified Child’s as Lngmuir law,
which includes the negative ion concentration
ratio.

This is due to the fact that the momentum

transfer from the positive ions to the negative
ions by Coulomb collision is greater than the
momentum change due to the electrostatic
force. In this case, the negative ions move in
the sdme direction as the positive ions towards
the negatively biased grid. Thus, the condition
for the capture of the negative ions by the
positive ions flow which is accelerated in the
electric field of the plasma is r* < 0.26. Due
to this fact, not only the positive ions, but also
small amount of negative ions move together
from the bulk plasma through the presheath
to the sheath edge. These interpenetrating
negative ions pull the beam ions coming from
the source chamber due to Coulomb force and
accumulation of ion charges are evident in the
hump of the potential profile. When ‘r’
increases, then the hump height decreases
while the hump width first increases then
decreases and ultimately vanishes. This is due
to the fact that by increasing r* the sheath
expands initially and expansion seems to be
more in the target side. The sheath thickness
also increases because the electron population
is now decreased by the process of attachment
to the SF, gas to form the negative ions and
thereby the shielding effect of the electron will
be reduced and the sheath thickness increases
consequently. Thus, if r > r_ the positive ions
and the negative ions move opposite directions
driven by the dominant electrostatic forces and
the collisions have only retarding effects, these
oppositely moving negative ions pull the
positive ions from the hump region by
decreasing its height and ultimately the hump
vanishes. The hump does not form if nT/ns>03.
Thus, it can be argued by these observations

ﬂ_‘ 08 F




that the variation is caused sclely in the ion-
rich sheath potential by the ion dynamics
which is modifiedl correspondingly by
increasing the ratio of negative to positive ion
concentration.

1.1.7. ExperimeNT AL SET UP (I1) @

The experiment is carried out in a hollow
stainless steel cylinder of 1 meter in length and
0.2 meter in diameter. The schematic diagram
of the experimental set up is shown in Fig. 4. A

l e
EPI

e o
e £ 10D
"'1'___—‘9 i
Lr { I t L2
_Iir l:':l 1T[_
TO VACULM 1w v GAS INLET
7777 b
§ = Source region

D = Diffused region

Discharge Voltage = 65V
Discharge current = 50mA

Base pressure =1.9x 107" mb
Working pressure = 27310 mb

Fig. 4

mesh grid of 95% transparency is placed
vertically at a distance of 46 cm apart from the
right end of the chamber. It divides the system

=

0 =60V
2 =70V
O-sov

Potential in Volt

B=250G

aal L 1
55 -5 45 4 -35 -3 -25 -2
Distance in cm

-15-1-050

Fig- 5 (b)
info two regions named as source region ()
and the diffused region (D) as shown in Fig. 4.

A

The chamber is evacuated by a rotary pump
followed by a Diffstak pump to attain a base
pressure of |. 9 x 10 mb. Argon gas is injected
into the chamber at a working pressure of 2.7
x 10* mb. Plasma is produced in the source
region of the chamber by hot filament
discharge method. The plasma sustaining in
the diffused region is controlled by its
production in the source region, which
penetrates across the grid. In order to produce
an external magnetic field, several turns of
copper coil are wounded in a region of 33cm
at the middle of the chamber. The strength of
the applied magnetic field ranges from 66
Gauss to 388 Gauss. An ion rich sheath is
formed across the mesh grid by applying
negative dc voltage into it. The plasma density
at the source region (10° / cm?) is found to be
higher than that in the diffused region (108 /
cmd).

1.1.8 ResuLrs :

Characteristic behaviour of the sheath in a
two component plasma across a mesh grid in
presence of external magnetic field and also
the influence of the grid bias voltage upon it
have been investigated experimentally.
Moreover, noticeable features of the electron
temperature variation with the magnetic field
as well as grid bias voltage in both source and
diffused region have been observed. As stated,
plasma is produced in the source region and it
penetrates through the grid in the diffused
region. The experimental observation yields that
the sheath thickness is enhanced in the source
region due to the external application of both
magnetic field (B) and negative grid biasing

)
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Instruments used in magnetised plasma system

voltage (-Vg). The measurements of the sheath
thickness and the electron temperature are
carried out under various conditions of
magnetic fields viz. 66G, 130G, 250G and
388G and grid biasing voltages -60V, -70V
and -80V. Those results are depicted in Fig. 5
(a,b). Fig. 5 (a) shows the characteristic
behaviour of the sheath across the grid in the
source region at a particular grid biasing
voltage -60V and with various B viz. 66G,
130G, 250G and 388G (in the figure, ‘0" on
the X-axis denotes the grid position). It has been
observed that though sheath thickness
increases with increasing B, it is prominent for

the higher magnetic field only (the downward
arrow in the profile gives the sheath edge).
Potential profile gives the various sheath
thickness measured at a particular B=250G
with varying grid biasing voltages viz. -60V. -
70V and -80V. It yields that at higher Vg, sheath
thickness changes noticeably.

The external magnetic field applied is not
homogeneous in the plasma chamber in the
axial direction as well as in the radial direction.
There are magnetic field gradients (V&) on both
sides of the grid on the axial direction. In
addition, due to the presence of radial and axial
inhomogeneity of the magnetic field, another
magnetic field gradient at some particular
direction making some finite angle with the
direction of B also arises. The combined effect
of all the magnetic field gradients causes a

- grad B drift of the plasma particles to occur

in the source region.

1.2 THeorencAL ReseaARCH PROGRAMME &

The primary focus of the theoretical research
programme is to study plasma wave dynamics
in relation to the laboratory and space plasmas,
including nonlinear Sheath and instability.

1.2.1. NoNLINEAR PHENOMENA :

Nonlinear waves have been studied in a
plasma with strong as well as weak nonlinearity
using a new formalism. Detailed numerical and
analytic investigations reveal various soliton-
like structures similar to dip and hump solitons
observed by the Freja Scientific Satellite and
other spacecrafts. The observations could be
related to high intensity laser irradiate




Working in the magnetised plasma system

discharge plasmas as well as astrophysical
plasmas such as in the solar corona, earth
auroral zone efc. The observations predict the
root cause of the shock - like soliton structure
in Plasma dynamics. The theoretical findings
on the formation of spikes in solitons, collaped
or explosive soliton and double layers have a
closed relation to the satellite observations in
heliosphere and its surrounding atmospheres,
the overall feed back from nonlinearities
generates the causes of various soliton
formation and meet the eyes to think whether
" the soliton structure could be resulted in
explaining the solar radio burst, emission or
radiation etc.

Special attention has been given on the
studies of plasma phenomena in weak
Townsend discharge plasmas as well which
might have a direct impact to the laboratory

plasma problems to
explain various
plasma . acoustic
waves repdr’red so far
by in situ experiments.

Based on the fluid
the

formation as well as the

attroximation,

characteristic of sheath
in a plasma
contaminated with the
dust charged grains
has been studied. It is
reported that the
of dust

charged grains might

presence

lead to play a very
different behaviour of the sheath as compared
to that of electron in plasma. Moreover, in the
presence of an applied magnetic field, the
sheath exhibits novel features. The characteristic
behaviour of the sheath formation in thermal
plasmas has been investigated. In the higher
potential region, an improved child’s law has
been derived and corresponding potential
variation in the sheath region shows better
results in case of improved child’s law in
comparision fo child’s law.

The stability of the nonlinear wave has also
been analysed through the augmentation of a
duffing equation which shows distinctly the
piasfno variation causing nonlinear effect and
the proposed method finds
1.2.2. INTERINSTITUTIONAL COLLABORATIVE
ReserACH PROGRAMME :

(i) Collaborative research activities on the
studies of nonlinear waves in Plasmas

T
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(i)

the
multidimensional Sagdeev Potential wave

through augmentation of
equation has been carried with Prof. R.
K. Roychoudhury of Physics & Applied
Mathematics unit (PAMU); of Indian
Statistical Institute, Calcutta.

Research programmes are being
C. Uberoi,
Mathematics Department at |.1.Sc.

continued with Prof.

Bangalore, in the fields of Alfven Waves,
nonlinear solitary waves as well as low
frequency waves in partially ionised
plasmas in helio sphere, magneto sphere
and ionosphere, under ISTEP (Govt. of
India)Project.

Prof. Y. T. Gao from the Department of
Applied Physics, Beijing University of
Aeronautics, Beijings has been doing a
collaborative research with the theory
group of the Plasma Physics Division on
nonlinear ionacoustic waves in relation to
the nonlinear shock wave, solar radio
burst, emission radiation process in
astrophysical Plasmas.

Collaborative research work has been
initiated with Dr. (MS) N. Devi of Deptt. of
Mathematics, Cotton College, Guwahati

in the area of Plasma waves through the
augmentation of alfven waves and solitary
Kinetic Alfven waves.

1.3 NONLINEAR SHEATH AND INSTABILITY :

In continuation with earlier projection a
serious attention has been paid to
interdisciplinary approach of current scientific
research trend. A critical debate has been
established through national & international
seminar discussions and publications about the
novel discoveries of (i) plasma acoustic mode
in 1989 (Dwivedi et al.) and (ii) neutral induced
low frequency turbulence in the context of
ionospheric plasma modes of weakly / partially
ionised plasma.in 1992 (Dwivedi & Das). New
scientific basis has been suggested for
classification & nomenclature of the impure
plasmas and the associated sound modes. A
more comprehensive but simplified physical
model has been proposed to understand the
driving mechanism of a bipolar ion-rich space
charge induced low frequency instability. Efforts
has been made to unify the suggested models
for sheath driven low frequency instabilities.
Moreover, a three scale analysis has been
applied to characterise the static & dynamic
properties of the plasma sheath structure under
external gravity in colloidal plasmas. @

)
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2. MATHEMATICAL SCIENCES

The mathematical Sciences division was
started in 1993 with the objectives as given
below :

(i) To carry out and sustain high quality
research in some selected areas of
Mathematics and Statistics.

(ii) To develop the Division into a standard
level with adequate infrastructural
facilities conducive for research in
Mathematical Sciences and to attract
the talented scientists from the different
parts of the country.

(iii) To develop the Division into a centre of
excellence in Mathematical sciences to
meet the aspirations of the young
talents of the NE region.

At present, research activities have
been carried out in the Division on the
areas of function space & Harmonic
Analysis; Sequences, Series & Summerbility
Theory Queueing Theory and Science &
Technology Management Information
system.

2.1. Funcnion Seace AND HARMONIC ANALYSIS

Cesaro operator of order o, defined

by

r:f(zzi 4

(z + o)*
!:f m) { m)ﬂ+ldm

has been studied and it is found to be
simply a convolution (F1,1; 1 + o; z)*

f(2)

{] _z)u+1

of hepergrometric function with an analytic function
in the unit disc. The investigation suggests.the study
of natural generalization of Cesaro Operator via hyper-
geometric functions. Some preliminary results have
also been found. For example, the Operator C*
does not preserve the starlikeness property and it
preserves convexity for certain range of o.. Attempt
has been made to find out the exact range of the
paramer oL.

Finite (four element) Universal Korovkin Set in
the convolution algebra of central measures
Z(M(G)), where G is a compact simple Lie groups.
The technique involves continuous irreducible unitay
representation of these groups. Efforts have been
made to construct finite Universal Korovkin set in
banach algebra of radial functions on Heinsenburg

group. ! ;
2.2. SEQUENCES, SERIES AND SUMMERBILITY THEORY :
Different properties of the space of statistically
convergent series have been studied with the result
of providing suitable examples, where there is
diviation from the properties of convergent series.
A result involving the equivalence of statistically
monotonic sequences known as the decomposition
theorem has been obtained. A sequence space E is
J) ek,
n(n) is the permulation over N, the set of natural

said to be symmetric it (X)) €E implies (X

numbers. It has been shown that the space of
statistically convergent sequences is not symmetric
on providing suitable examples and a result
iﬁvolving the conditions for the symmetry of the
space of statistically convergent sequences has been
obtained. The space of statistically convergent and
statistically null sequences has been generalized in
the light of paranormed sequence spaces. The

==t |
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DI

decomposition theorem for generalized
bounded statistically convergent sequences
m(p) is proved, which not only generalizes the
earlier results of J. A. Fridey, J. S. Connon and
T. Salat but also proves the equivalence of their
results. It is proved that m (p) is a closed
subspace of 1_ (P). Necessary and or sufficient
condition on the sequence (P,) are obtained
for the inclusion as well as equality of two
generalized statistically null sequence spaces.
It is also established that the space of bounded
statistically convergent sequences is not
separable. Statistically analogue of some results
of Prof. G. H. Hardy on bounded variation
sequences are obtained. Some properties of
the sequence space m (¢,p), p>1 have been
introduced and this generalizes the BK space
m (¢) introduced by W.L.C. sargent.

2.3. QUEUEING THEORY :

The operating characteristic of the batch
arrival Poisson input queue with a random set
up time has been studied and some analytically
explicit results for joint distribution of the queue
size and set up period have been derived. An
unified treatment has been made to study the
queue size distribution for a class of N-policy
queueing models of type M/G/1 with
generalised vacation. The generalised vacation
includes both the single as well as multiple
vacations (where the server keeps on taking
sequence of vacations before starting each busy
period). Various techniques such as
supplementary variable, renewal theoretic
approach etc have been used to study and
develop various aspects of the vacation models.
2.4. AppLicaTION POTENTIAL :

The models, studied in queueing theory may
be applicable in digital communication, data
transmission system and scheduling problems.
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These models can also be applicable in
quality control problems, production and
inventory system. The sequence spaces,
introduced, may have relation with Topology
and Functional Analysis in studying their
proportion. The sequence spaces introduced
may be used in characterizing new matrix
classes which, in turn, may generalise and unify
existing results.

2.5. PROGRAMME FOR SciENCE & TECHNOLOGY
MANAGEMENT INFORMATION SYSTEM :

The Institute has already completed
successfully two projects on Science and
Technology Management Information System
funded by the DST, Govt. of India. Presently,
activities under the project entitled ‘Performance
of S & T students of the Universities in the NE
Region in selected national eligibility tests’,
Sanctioned by the DST, Govt. of India, are being
carried out in the Institute since May, 1999.
2.5.1. OgJecTivE AND COVERAGE :

The broad objective of the Project is to study
the underlying causes for the unsatisfactory
performance and suggest corrective
measures. To keep the workload within
manageable limit and considering the
importance, three major Eligibility Tests only
have been taken up for study. These tests are
(i) The National Eligibility Test (NET) conducted
by the UGC/CSIR, (ii) The General Aptitude
test for Engineers (GATE) conducted by
Selected IITs and (iii) The Agricultural Research
Services (ARS-NET) conducted by the ARSSB.
These tests which regulate recruitment of the
teachers and the Research personnel for the
Universities / Colleges of the country and / or
regulate entry to P G. Courses in Engineering
and technical Institutions of the country, are
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considered as specially important to the NE
Region.

The study intends to cover students of all
the Universities in the NE Region who appeared

in these eligibility tests in past three years. Each

of these tests is to be studied separately. The
target is to achieve at least 30 PC response in
respect of each batch of the students appearing
in the tests. The broad parameters to be studied
are (i) Bio-data of the students including Social

and family background (ii) Academic

background of the students from High School
upwards which also includes information on
educational environment. (iii) ‘Awareness and
Motivation’ of the students about various tests
either for merit recognition or for entrance to
different courses of studies and their
participation in such tests, the sources of
information and inspiration etc. and (iv) various
details on performances in the eligibility tests under
study which include inter-alia the mode of
preparation, causes for failure or success,
infrastructural faciliies for coaching, material and
moral support from institutions / teachers / parents
etc.
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The data required for the Project are being
collected through three prescribed questionnarie
viz. Questionnaire - | : meant for the students
appearing the tests, Questionnaire - 2 : meant
for selected teachers of the Universities about
their role in grooming the students for these
tests and their general opinion and
Questionnaire - 3 : meant for the part of the
study on ‘Career choice’ through which
required data are to be collected from at least
30 pc of the final year PG students grouped
into three classes based on the results of the
Degree Courses.

The draft questionnaire prepared for
collection of field data, duly field tested, were
considered and approved by the Local PAC
meeting. After printing the Questionnaire,
actual field survey of the parent study was
launched in December 1999 and the ‘Career-
Choice’ study was launched in phases in
different Universities from January 2000. Under
‘Career-Choice’ study, the survey was launched
during the year in all Universities except
manipur, Agartala, Tezpur and Arunachal
Pradesh Universitity. @
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3. LiFE SCIENCES :

Research activities on certain priority areas
in the fields of Biofertilizer, Sericulture and
Biochemistry are being carried out in the Life
Sciences Division.

3.1. BIOFERTIZER :

The Biofertilizer Unit of the Life Sciences
Division is actively engaged in isolating efficient
native Rhizobium strains to produce Rhizobium

upto soil pH 4.S
enhanced produc
24 percent and a
rice upto 14 per¢
pulse cultivation |
seasons. Organic
of the Rhizobium
of both pulse ai
evaluate the abo

~ Leonardjar experiment in the Biofertilizer Laboratory, IASS

biofertilizer to improve pulse production in
Assam. After characterization and efficiency test
of the nine strains only six were found to have
resistance to different antibiotics tested, wide
host range ability to infect and nodulate six
common pulses of Assam and acid tolerance
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