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Foreword

I deem it to be a great privilege to be able to keep on record the
following forewording note on the Annual Report of the Institute of
Advanced Study in Science and Technology (IASST) for the period under
review during which I served the institute in dual capacity viz. a
its Chairman cum Director I/C.

During the period under review, the research and development
activities in all the four divisions of the IASST, namely, the
material Sciences, the Life Sciences (Biochemistry, Biotechnology and
Sericulture), Resource Management and Environment and Mathematical
Sciences (Mathematics and Statistics) have been quite satisfactory.
It may be mentioned that the Plasma Physics Division has been recently
renamed as the Materical Sciences Division so as to include, besides
Plasma Physics, other branches of Physical sciences e.g. Polymer
Science, Electronics etc. Besides continuing with some of the on-
going projects, the scientists of the institute have been able to
obtain research grants for several new research projects from dif-
ferent funding agencies like DST, DBT, ASTEC, NEC etc. A number of
original research papers have been published during the year in
journals of international repute. Members of the faculty have scien-
tific interactions with several important research institutes of the
country: Several reputed scientists from India and abroad, have also
visited the institute during the period under review.

The Computer Science Division has been conducting computer-based
academic programmes such as One year PGDCA course under the State
Council for Technical Education, DTE, Govt. of Assam, One year DOEACC
'A' Level course etc. The courses conducted by the Division are now in
great demand. However, the faculty members of the Division should
also engage themselves in computer based research programmes.

The IASST, since its formal establishment in 1979, has been
functioning in rented premises, under great constraints. However
after receiving a development grant from the DST, GOI. the institute
is now constructing its own building etc at its own site in a 20 acre
plot of land granted by the Govt. of Assam. It is reasonably expected
that the institute will be able to function from its own premises
within a couple of years or so.

However, the financial constraints faced by the institute, in
regard to recurring expenditures for salary of the staff, maintenance
etc., have been very acute. This has also adversely affected in
appointing talented, promising young researchers in the institute.




Currently the recurring expenditures are being provided by the State
Govt. of Assam. But the amount of fund released by the GOA is
gradually dwindling from year to year, and also becoming quite
uncertain due to the financial crunch faced by the GOA. As such, it
is apprehended that unless the Govt. of India extends requisite
grant - in -aid for recurring expenses - mainly under the Salary Head,
the activities of the institute will be badly hampered. As this is
the only institute of this type in the NE region and as the institute
has the potential of being a model centre for advanced research in
this region of the country, all concerned should see that the IASST
is provided with adequate financial grant-in-aid for recurring ex-
penses and help in its meaningful growth.
1 thank all the scientists and ¢ .

well ‘as the Administrative staff fo e Benbers of the headenic as

: r their sinc i
service to the Institute. ere and dedicated

Prof. K.M.Pathak
Chairman, IASST
&

Ex-Vice Chancellor,
Tezpur University
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1.

1.1. Experimental Research :

The areas experimental
investigations have been carried out, are
as foliows:

where

(a)  Study of sheath and instabilities in
magnetised plasmas.

(b)  Study of Nonlinear
Multicomponent Plasmas.
(¢)  Plasma Processing.

Phenomena in

(a)  Study of sheath and intabilities in
magnetized plasma

Experimental set up

I'he experiment is performed in a hollow
stainless steel cylinder 1 meter in length and
0.2 meter in diameter. The schematic diagram
of the experimental set up is show in Figure 1.
A mesh grid 0f 95% transparency is introduced
vertically at a distance of 46 cm apart from
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the right end of the chamber. It divides the
system into two regions namely source region
and diffused region. The chamber is evacuated
by arotary pump followed by a diffstak pump
to attain a base pressure of 1.5 x 10 -6 Torr.
Np gas is injected into the chamber at a
working pressure of 0.75 x 10 -4 Torr. Plasma
is produced in the source region of the chamber
by hot filament discharge phenomena. The
plasma sustaining in the diffused region is
controlled by its production in the source,
which are penetrating across the grid. In order
to produce an external axial magnetic field.
several turns of copper coils are wounded in
region of 33 ¢m at the middle of the chamber.
Due to the flow of the current in the coil
ing from 2.5 Ampere to 20 Ampere
produces magnetic field of strengths from 66
gauss (G) to 515 gauss (G) accordingly in the
system. An ionrich sheath is produced across
the mesh grid by applyingly a negative voltage
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FIGURE 1

SCHEMATIC DIAGRAM OF THE EXPERIMENTAL SETUP.

EP = EMISSIVE PROBE, LP =LANGMUIR PROBE
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('V‘l) into it. The plasma density at the source
region is of the order of 10%/cm? whereas it is
somewhat lesser at the diffused region i.e. of
the order of 10 $/cm3. Plane Langmuir probes
(LPy and LP5) and emissive probes EP| and
EP; are inserted in the source region at a dis-
tance of 6 cm away from the grid, whereas
LP; and LP; are introduced in the diffused
region at the same distance apart from the grid.
With the help of the Langmuir probe. the
plasma density temperature are measured. The
emissive probes are used in this experiment
to obtain the plasma potential profile on both
sides of the grid. The floating potential tech-
nique is mainly used to measure the potential
profile by emissive probe.

Result:

The dependence of the plasma parameters on
the external magnetic field applied perpen-
dicular to the grid and also upon the grid bias-
ing voltage in the source and the diffused re-
gion is studied experimentally. The experi-

ments are performed under the magnetic field
ranging from 66 G to 515 G. For a particular
magnetic field. a system can be said to be a
weakly coupled or strongly coupled plasma if
I¢ < lorIa > 1 where I3 is given by a relation

= [e2 (47ng/3) 13Y/KT,.

Here, ng and T, are the plasma density and
electron temperature respectively for a particu-
lar magnetic field strength (B). In this consid-
eration, our plasma system is behaving as a
weakly coupled one for the entire range of
applied magnetic field. Experiments are per-
formed for different grid biasing voltages rang-
ing from -70 V onward to -100 V in presence
of the above mentioned magnetic fields.
Plasma is produced in the source region are
found to be of the order of 10” cm -3 and 2-6
eV respectively. The change of electron tem-
perature with magnetic field strength for
Vg =-80 V in the source region is shown in
Figure 2.
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FIGURE 2. VARIATION OF ELECTRON TEMPERATURE WITH B
AT Vg = - 80 V IN THE SOURCE REGION
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Itis found that though electron temperature decreases with B, the quantitative values are lesser
in comparison to that of the diffused region (table 1 ).

Table 1. Electron temperature at Ve = -80 with various B in source region.

Magnetic field strength in G 66 130 197 250
Electron temperature in ¢V 4.1 4 2:3

Table 2. Electron temperature at B = -130 G with various -V, in source region

Grid bias voltage in V. -70 -80 -90 -100
Electron temperature in eV 3.55 4 5 7

Table 3. Electron temperature at Vg =-80 V with various B in diffused region.

Magnetic field strength in G 66 130 197 250
Electron temperature in eV 8.5 9.45 11.55 12.8

Table 4. Electron temperature at B = 130 G with various -Vg in diffused region.

Grid bias voltage in V -70 -80 -90 -100
Electron temperature in eV 10.9 9.45 10.5 7.15

Table 5. Plasma density at Vg =-80 V with various B in source region.

Mafnetic field strength in G 66 130 197 250
Plasma density in em -3 0.16x109  0.19x10%  0.22x10%  0.24x10°

Table 6. Plasma density at B =66 G with various Vg in source region.

Grid bias voltage in V -70 -80 90 -100
Plasma density in cm-3 0.22x10°  0.16x10°  0.16x1090.15x10°

Table 7. Plasma density at V, = -80 with various B in diffused region

Magnetic field strength in G 66 130 197 250
Plasma density in cm -3 0.3x108 0.2x108 0.12x108  0.16x108
Table 8. Plasma density at B = 130 G with various V,, in diffused region

Grid bias voltage in V -70 -80 90 -100
Plasma density in cm-3 0.3x10%  0.2x10%  0.136x10% 0.086x10%
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Table 9. Electron-nature collision frequency at V,, =-80 V with various B in the source region.

Magnetic field strength in G 66 130 197 250
cctron-neutral collision 485 600 928 1438
Frequency in sec™!

Table 10. Electron-netural collision frequency at B =130 G with various V, in the source region.

Grid bias voltage in V -70 -80 -90 -100
Electron-neutral collision 751 600 523 219
Frequency in sec™!

78 £ Yiagnetic fiad Swrength = 120G,
: A

|
i /

g5 / |
5 s A |
5 // |
I

3o 70 75 5 8 50 95 10010 10
vo Gri Bias Voage in Vit
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