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Abstract : While the Capability of ultrasonic waves to stimulate crystallisation in various liquids has known for over 70 years, controlled
experiments on the crystallisation of water are almost unknown, as are reports on the direct visualisation of the processes involved. The difficulty
of setting up the experiments has been the major factor in the failure to date to identify the mechanisms involved in the sonocrystallisation of water.
This report describes the first direct observations of the influence of ultrasonic cavitation on the production of secondary nuclei of ice from
dendritic crystals. It has been achived using a novel microscope measurment stage that not only permits controlled heating and cooling of the
specimen, but also its simultaneous excitaion with alterating pressures in the ultrasonic frequency range. Three distinct new phenomena havebeen
observed to date. Firstly, there is a tendency for cavitation bubbles to form at the grain boundaries between the (hexagonal) crystals in the ice.
Secondly, there is a process whereby the bubles appear to eat their way into the ice,melting it as they progress; and thirdly, the dendritic structures
are fragmented, thus multiplying the number of crystal nuclei in solution (secondary crystallisation).
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Abstract : Evolution of Hydrogen content and bonding have been studied in two sets of Si : H samples deposited near the amorphous (a-Si :
H)-microcrystalline (mc-Si : H) boundary from hydrogen (H2) and argon (Ar)-diluted silane (SiH4) by varying the rf power in conventional (13.56
MHz) plasma enhance chemical vapour deposition (PECVD). Microcrystallinity in the samples was verified by transmission electron microscopy
(TEM). In H2-diluted mc-Si : H samples, the selective etching of Sih2 by atomic hydrogen from the grain boundary has been observed. On the other
hand in Ar-diluted samples, SiH2 mode absorption increases with increase of rf power. Appearance of the infrared absorption peak around 2030 cm–

1 in both H2 and Ar-diluted samples, indicates that the platelet like configuration of Si–H bond may be associated with the growth of microcrystalline
grains. Role of the metastable Ar* in the growth of mc-Si : H has been discussed.
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Abstract : Single crystals of Thenardite (Sodium Sulphate Na2SO4) were grown by slow evaporation technique at room temperature.
Mechanical characterization was done by Vickers microhardness testing. Load varying from 10 to 120 g was applied on selected (011)
faces over a fixed interval of 10 seconds. Vickers hardness number (Hv) were found to decrease with increase in load. Meyer index ‘n’
was found to be less than 2 as expected and thus the particular crystal system belongs to soft material category. Neither Kick’s law nor
Hays and Kendall’s law can satisfactorily explain the nonlinear variation of microhardness with load. Instead, it was best explained by
Li and Bradt’s Proportional Specimen Resistance (PSR) model. Crack lengths were measured and found to increase with load. The fracture
toughness values (Kc) were estimated to be 0.227 and 0.151 MNm-3/2 for (011) faces at 100 and 120 g respectively. The Brittleness
indices (Bi) were determined as 1.455 and 3.297 mm-1/2 respectively for the same faces at the same loads. Using Wooster’s empirical
relation, elastic stiffness coefficient, c11 has been calculated from hardness data.
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Abstract : The photoemission measurments have been carried out on the BSCCO (2212) superconducting system to understand the effect of
substitution of trivalent impurity (Nd) for divalent Ca and the effect of substitution Ba that has a larger ionic radius than Ca.
The two compounds have been characterized by XRD and resistivity measurements. The photoemission measurements have been made on the Bi
4f, Sr 3d and Ca 2p core levels. The core level spectra show some changes – their binding energies and fine structure – due to substitution in the two
cases – which will be discussed in detail.
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Abstract : The transition rate in the process of positron neutralization via Auger mechanism during scattering from metal surfaces is studied.
In this mechanism, a positron is neutralized by picking up an electron while another electron picks up enough energy to escape the potential barrier
at the surface. A unitary transformation is introduced to the second quantized Hamiltonian. The bound state is described by a state orthogonal to all
conduction band states of the metal. The theory is applied to the case of a positron, capturing an electron from aluminum surface while an Auger
electron is released. The neutralization rate is calculated as a function of distance from the surface. The transition rate for neutralization decays
exponentially with distance form the surface. The general behevior is similar to the ion neutralization at metal surfaces.
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Abstract : An infrared absorption method has been used to identify components (minerals) of rocks collected from various areas of Tamil
Nadu without pre-treatments other than air drying and grinding and consequently with no significant modification of consitution that may occur
with other conventional methods of examination requiring extensive pre-treatments. The results obtained from the IR absorption spectra show the
presence of quartz, feldspars, gibbsite, illite, maghemite, magnetite, hematite, kaolinite, vermiculite and palygorskite minerals.  The quality of the
quartz mineral is substantiated by calculating the crystallinity index.  The relative distribution of quartz among the various sites are determined using
extinction coefficient of the characteristic peak at 780 cm-1.  The quartz present in the samples from the site number 7 is in relatively well crystalline
form than others. The presence of sanidine feldspars offers information on the temperature and pressure during the formation of rock resulting in Al/
Si disorder.
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Abstract : Polypropylene-Bijoypur white clay (PP-BWC) composites were prepared at different compositions of PP and BWC of Bangladesh
by extrusion technique. Structrual change was investigated using X-ray diffractometry (XRD). The dc electrical conduction mechanism of different
PP-BWC composites was studied by current-voltage (I–V) characteristic measurements. It is observed that Poole- Frenkel type of mechanism is
operative in these materials. The dc conductivity measurement of the different samples was performed in the temperature range 298 K to 400
K. The temperature dependence of electrical conductivity indicates that the conduction is due to thermally activated hopping of charge carriers.
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Abstract : The AC conductivity, dielectric constant e ' and dielectric loss factor e " were measured for the ferrite samples
Co1–xZnxLayFe2–yO4 (0.1£x£0.9 and y = 0.25) prepared by standard ceramic technique. X-ray and IR analysis were carried out to assure the forma-
tion of the spinel samples. The measurements were performed at different temperatures from 300 K upto =800 K. The conductivity results were
discussed on the basis of hopping mechanism of electrons and holes where the activation energy values are in the semiconducting region. The
electron exchange between the different cations in the same equvalent lattice sites or in different sites, plays a role in the conductivity behaviour.

The measurements of the dielectric constant e ' reveals a decrease with the increase of both frequency and Zn-content. The opti-
mum condition of the critical concentration was x = 0.7. The decrease in visocity and lattice vibration as well as the phonon generation, help in
increasing energy disspation and in turn e".
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Abstract : The present work deals with the study of junction voltage as a function of temperature and various microscopic interactions that
exist in bilayer high temperature cuprate superconductors. For this purpose, a tight bindidng bilayer Hubbard Hamiltan has been considered that
includes the in-plane (within CuO2 Plane) and out-of-plane interactions. The situation for bilayered cuprates considered here is equivalent to a
Josephson's coupled SIS junction. We rely on the Green's function equations of motion approach within simple BCS formalism and derive the
expressions for superconducting order parameter, carrier density and junction voltage. The numerical analysis shows that in bilayer cuprates, the
junction voltage depends on various in-plane and out-of-plane contributions as well as on temperature. Finally, we have compared our theoretical
results on junction voltage with that of existing experimental results and found to be in qualitative agreement.
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Abstract : Position annihilation lifetime (PAL) technique has been employed to study the microstructural changes of PTFE and PE due to
irradiation at low doses of neutrons (5-5.01) × 10–2 Gy. The size of the free volume holes and their fraction in PE and PTFE were determined from
ortho-positronium lifetime component and its intensity in the measured lifetime spectra. The results show that this range of irradiation causes
significant changes in the free volume hole sizes (Vh) and the fractional free volume (Fh), and therby of PE and PTFE microstructure. The results
can be explained by the viewpoint that the n-doses induce degradation, cross-linking and crystallinity in PE and PTFE chains.

It has thus been shown that PAL can be an important microprobe to study the microstructure of the polymer in an atomic scale with
an accuracy of about 4 picometer.
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Abstract : The results from the cubic polynomial (CP) formula of the square of the abgular velocity and the nuclear moments of inertia are
compared with those form the variable moment of inertia (VMI) model and the available experimental information on transition energies for yrast
line in even-even nuclei. The evaluated model prameters lead to an excellent fit for all energy levels (I~24). The calculated critical spin for back
bending in the Á–w2 plot is found to be in agreement with the experimental data.
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Abstract : Neutron total cross sections and differntial elastic scattering cross sections for the nuclides 90Zr, 208Pb and 209Bi were calculated
using different glogal spherical optical potential (SOP) parameter sets at neutron energies from 0.5–25 MeV. Calculated cross sections for the
corresponding nuclides were compared with thier exprimental data obtained by the EXFOR  file to select the best fit parameter sets. It is found that
the parameter sets of Ferer Rapaport for 90Zr and Bechetti and Greenless for 208Pb, and 209Bi are the best fitted set to obtain the experimental data
of total cross sections and angular distributions of these nulides.
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Abstract : A new analytical model to study the effect of optical radiation on the noise behaviour of a Read type IMPATT diode is presented.
The application of this method to a Si-Read diode reveals some interesting features of reduction in the resonance like noise peak due to optical
injection.
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Abstract : Photocurrent results from ferromagnetic materials Fe and Ni and d-band metals Pd and Cr is discussed which is calculated by
using the Mathieu potential for the crystal. A local dielectric functions have been used to calculate the electromagnetic field for the bulk, surface
and vacuum regions of the metals.
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Abstract :  Pure KDP and KDP crystals containing alkali halides with and without Au+ ions were grown from aqueous solution by
slow evaporation. Second harmonic generation (SHG) efficiency measurements were carried out by Kurtz method. The present study
justifies that the KDP crystals containing alkali halides have appreciable increase in SHG efficiency compared to pure KDP crystals.
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