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Radiation characteristics of two-element array of equilateral triangular
patch microstrip antenna in plasma medium
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Abstract : The far zone EM-mode and P-mode radiation fields are derived using vector wave function techniques and pattern multiplication
approaches. An analytical study of a two-element array of equilateral triangular patch microstrip antenna is peefeqeenaty of 10 GHz.

The results are obtained both in plasma medium and in free space and compared with those of single-element triangelaspgicmienna.

Some important antenna parameters such as radiation conductance, radiation efficiency, directivity and quality facted doe gifiérent

values of plasma to source frequency. It is observed that EM-mode field patterns are modified to a great extent, wheneds tietdRatterns

show discrete ray-like structure similar to single element triangular patch microstrip antenna.

Keywords  : Microstrip array antenna, radiation properties, plasma.
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Spectral and normal coordinate analysis on the molecule of bis(thiourea)
cadmium chloride single crystal
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Abstract . Single crystals of bis(thiourea) cadmium chloride (BTCC) have been grown from saturated aqueous solution by slow evaporation
method at room temperature. FTIR and FT Raman spectra have been recorded. The normal coordinate analysis has beenittaeied out w
orthonormal set of symmetry coordinates following Wilson F-G matrix method. The potential energy distribution has alsduated. eva

Keywords : Normal coordinate analysis, FTIR spectra, FT Raman, force constants.
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O*-0O and O*-O* collision frequencies in the auroral ionosphere

Mazen S Abu-Issa*, Amin A Leghrouz, Elias | Elias and Imad A Barghouthi
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Abstract : We have used Monte Carlo simulations dfién temperature in the auroral ionosphere (200 km — 450 km) to calculde O
collision frequency and ©O* Coulomb self-collision frequency. The Monte Carlo model used included @sonant charge exchange and
polarization collisions as well as“@* Coulomb self-collisions; it also includes the effedE®B drift. The variations of Otemperature, ©O and
O*-0* collision frequencies are discussed with respect to the electric field and at different altitudes. We have found thedrial ibe@sphere O
temperature increases as electric field increases dueftzi®@nal heating with the neutrals O. For increasirigébnperature, the @0 collision
frequency increases for a constant altitude while th@OCoulomb self-collision frequency decreases. The relative importance of collision
frequencies in the auroral ionosphere is discussed.

Keyword  : Auroral ionosphere, Monte Carlo simulation, collision frequency, ion temperature.
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ANFIS modelling for theoretical evaluation of ultrasonic velocities in
binary liquid mixtures

S B Kalyana Raman* and K T Arulmozhi
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Abstract “Adaptive Neuro Fuzzy Inference System” — the ANFIS, a newly developed technique is applied for the first time to compute the

velocity of ultrasonic waves in binary liquid mixtures. To test the validity of this method, three binary liquid systemsthedifferent nature of
molecular interaction are studied. The computed valuék,@fare reported and compared with those obtained using some other theories.

Keywords : ANFIS, binary liquid mixtures, ultrasonic velocity.
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Speeds of sound and isentropic compressibilities of binary mixtures
containing dipropylene glycol monobutyl ether with n-alkanols at
298.15 K

Amalendu Pdland Anil Kumar
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Abstract Speeds of sound have been measured in dipropylene glycol monobutyl ether + methanol, 1-propanol, 1-pentanol, 1-heptanol,
across the entire composition range, at the temperature 298.15 K and atmospheric pressure. The speed of sound valuegaveithoexebss

molar volume to obtain values for the prodkigt, of the molar volume and the isentropic compressikfliand the corresponding quantities®,

were also calculated. Thlégm values are negative for all mixtures. The deviation of the speeds of @bfrodh their valuesi in ideal mixtures

were obtained for all measured mole fractions. These values are compared with mixing fincTiba behaviour ofi, /u, uP, and Kgm as a

function of composition and number of carbon atoms in the alcohol molecule is discussed.

Keywords : Binary mixtures, acoustical parameters, molecular interactions.
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Radiation characteristics of four-element circular array of equilateral
triangular patch microstrip antenna in plasma medium

K K Verma and K R Soni*
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E-mail : kkvermaphd@rediffmail.com

Received 16 March 2004, accepted 30 September 2004

Abstract :An analysis of a new type of four-element circular array of equilateral triangular patch microstrip antenna is discussed at
frequency 10 GHz. The array factor and far-zone EM-mode and P-mode radiation fields of the array geometry are derivetbusiagevec
function techniques and pattern multiplication approaches. The results are obtained both in plasma medium and in free@ppeecandith

those of single element triangular patch microstrip antenna. Some important antenna parameters such as radiation caretiiviiyesdd

quality factor are computed for different ratios of plasma to source frequency. It is observed that radiation charattbisstioep geometry are
modified considerably in the presence of plasma medium.

Keywords : Microstrip circular array, radiation properties, plasma medium.
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On temperature Ty, for molecular hydrogen
Suresh Chandra
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Received 2 April 2004, accepted 9 September 2004
Abstract : Temperaturdy, for hydrogen molecule for the transition between the lg@wel (ortho-H) and the level = 0 (para-H) has been

introduced by Spitzest al[1]. The work of Spitzeet al[1] has been reinvestigated and we find that the concept of the temp@&pataneot valid.
Keywords : Diatomic molecules, interstellar medium.
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Neural network representation for electron and positron collisions with
sodium and potassium atoms

Salah Yaseen El-Bak¥yand Mahmoud Yaseen El-BaRry
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2Physics Department, Faculty of Education, Ain Shams University, Roxy, Cairo, Egypt

Email : kemo_zx@hotmail.com
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Abstract An artificial neural network (ANN) has been designed to simulate the collisions of electrons and positrons with sodium and

potassium atoms at low and intermediate energies. The ANN model has been trained based on experimental data to producsstbedtitms

for each case. Levenberg-Marquardt algorithm (LMA) has been employed to train the ANN. The experimental, trained andctdtatdlistbnal
cross sections are compared. The designed ANN shows a good match to the experimental data.

Keywords : Neural network, electron and positron collisions, sodium and potassium atoms, total collisional cross sections.
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Overtone spectra of phenol derivatives
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Abstract . Overtone spectra of 2-chlorophenol, 4-chlorophenol, 2,4-dichlorophenol, 2,6-dichlorophenol and 2,4,6-trichlorophenol have been
analyzed in the 2500-14000 ¢negion. The vibrational frequencies and the anharmonicity constants for the C-H and O-H stretching vibrations
have been evaluated. The effect of the substitution of chlorine atom at different positions of the phenol ring has be@hetoioeavations are

well supported by theoretical calculations for the charge density and the bond lengths using molecular orbitatb®d1The possibility of
intramolecular hydrogen bonding involving O-H-Cl has also been marked in the case of 2-chlorophenol and 2,4-dichlorapimened that in

the case of 4-chlorophenol, the shift in C-H stretching frequency is proportional to the sum of the HAhuhtte (substituents while in the case
of 2-chlorophenol it is only 55% of the value in 4-chlorophenol.

Keywords : Overtone spectra, phenol derivatives, vibrational constants.
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FTIR and Mdssbauer spectroscopic studies of archaeological potteries
from Nathikudi, Tamil Nadu
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E-mail : venkatr5@rediffmail.com
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Abstract . Fourier Transform Infrared (FTIR) and room temperature Mossbauer spectra have been recorded for the recently excavated
archaeological potteries from Nathikudi, Tamil Nadu, India. The experimental results explore the technology involvedrig pinecirchaeological

artifacts for different purposes. During firing, the iron present in the clay materials undergoes characteristic chastganiicitsand physical

state, depending on the kiln atmosphere and the maximum firing temperature reached, which can be followed by using FTHRaamd Mos

spectroscopic techniques. From the above techniques, type of clay, firing temperature and firing atmosphere for thegfradinaasiogical
potteries were well established.

Keywords : Archaeological potteries, FTIR, Mdssbauer, firing temperature.
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A comparative dielectric study of poly(vinyl pyrrolidone) in unlike
hydroxyl group number containing polar solvents

R J SengwH, Abhilasha, S C Mehrotraand B R Sharnta
IMicrowave Research Laboratory, Department of Physics, J N V University, Jodhpur-342 005, Rajasthan, India
’Department of Computer Science and Information Technology,
Dr. B A M University, Aurangabad-431 004, Maharashtra, India
3Department of Physics, Pratishthan Mahavidyalaya, Paithan, Aurangabad-431 007, Maharashtra, India

E-mail : rjsengwa@rediffmail.com
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Abstract : Time Domain Reflectometry (TDR) technique has been employed to explore the dielectric behaviour of different concentration
binary mixtures of poly(vinyl pyrrolidone) (PVP) with ethyl alcohol, ethylene glycol, poly(ethylene glycol) (PEG) and gigabmIrequency

range of 10 MHz — 10 GHz at 25°C. The frequency-dependent measured values of dielectric peffitivitylielectric los#ll of these binary

mixtures were fitted to the Havriliak-Negami expression. It is found that PVP-ethyl alcohol mixtures exhibit Debye typé disdpetsion

whereas the complex dielectric behaviour of PVP-ethylene glycol, PVP-PEG and PVP-glycerol mixtures can be represente@\igistale-D
dielectric relaxation model. The values of static dielectric conskahigh frequency limiting dielectric constafft relaxation time7and distribution
parameter€/ and// of these systems were determined. The types of the formation of homogeneous and heterogeneous cooperative domains in the
mixtures due to complexation between hydroxyl group/s of polar solvent with the carbonyl groups of PVP molecular chastuseeel dising

the comparative values of evaluated dielectric parameters. Schematic diagrams of the structures of a complexation behdesif Rgsoaiated

polar solvents were proposed and their dynamics have been explored in view of their applications in drug control release system

Keywords  : Poly(vinyl pyrrolidone), polar solvents, dielectric behaviour, molecular dynamics, time domain reflectometry.
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Ultrasonic study of intermolecular association through hydrogen
bonding in agueous solutions of D-mannitol

M Sethu Ramdi and G Amirthaganesan
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Received 30 April 2004, accepted 17 September 2004

Abstract : The density and ultrasonic velocity measurements were carried out in agueous solutions of D-mannitol in the concentration range
of 0.1-1.0 m between 303.15 K and 323.15 K with 5 K increments. Using the measured values of/jlemsityl(rasonic velocityuj, other
acoustical parameters such as adiabatic compressilfllijy #coustic impedanc&), hydration numberH,) and intermolecular free length;)

were evaluated. These parameters were interpreted as due to the formation of intermolecular hydrogen bonding betweeyl tireurysiafx
D-mannitol and water molecules.

Keywords : Ultrasonic velocity measurement, acoustic impedance, hydrogen bonding, clusters.
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Electronic spectrum of octaazacubane (§)

R S Prasad*
Department of Physics, Magadh University, Bodh-Gaya-824 234, Bihar, India

and

K Kumar
Department of Physics, Ramgarh-821 110, Bihar, India

E-mail : rsp_phys@rediffmail.com

Received 24 May 2004, accepted 16 September 2004

Abstract : MRINDO/S calculation augmented by singly-excited configuration interaction was performed on octaazacubane. We report ionization
potentials, singlet and triplet excitations and the singlet-triplet splittings in octaazacubane. The importance of outg) éRyallie orbitals is
stressed and it is found that none of the transitions leads to an excited state with considerable Rydberg character.

Keywords : Octaazacubane, ionization potentials, electronic spectrum.
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Semiclassical theory for thermodynamics of molecular fluid mixtures

Shankar S Karkiand Suresh K SinAa
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Abstract : An effective pair potential for the semiclassical molecular fluid mixture is expressed in the effective Lennard-Jonest¢h#ab) po

form, which includes the influence of the angle-dependent potential and quantum effects through the expressions ofahbesffetsiv 5, and

well depth Ty, . We employ the theory to estimate the thermodynamic properties of equimolar binary mixtures at zero pressures. Agreement with
experiment for the excess properties such as excess Gibb’s function, excess enthalpy and excess molar volufe @rNAr, H,+ Ne, D, +

Ne and H + D, are found to be good.

Keywords : Semiclassical molecular fluid mixture, effective pair potential, thermodynamic properties.
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Transverse self-focusing and filamentation of a laser beam in a
collisional magnetoplasma
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and
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E-mail : ghanshyam123@rediffmail.com

Received 9 February 2004 , accepted 6 August 2004

Abstract . Anisotropic self-focusing of a Gaussian laser beam in a collisional magnetoplasma is examined analytically. The lases propagate
transverse to the static magnetic field. The nonlinearity arises through the Ohmic heating of electrons and subsedoetitmegfigiesma along

the magnetic field. The magnetic field enhances the rate of self-focusing to a large extent. In the case of a planeemifeam)at is seen that

it is unstable for small scale fluctuations, and the growth rate of instability increases rapidly with magnetic field.

Keywords : Self- focusing, Gaussian-laser beam, ohmic heating, anisotropy, filamentation.
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Ol 6300 A nightglow emission at Calcutta and its verification by
Barbier’s equation in terms of solar flare index
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Abstract : The purpose of this paper is to represent the empirical relations between the solar flatg antiohospheric parameters for the
descending phase of 21st solar cycle and to express Barbier’s equation as a function of a singlg fearéabtamparison with observed data.
Important results have been obtained from the critical analysis of the observation .

Keywords : Airglow, Barbier’s equation.
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Infrared spectra of charge transfer complexes of
bis(N-ethylsalicylaldiminato)Cu"
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Abstract . Charge transfer complexes of bis(N-ethylsalicylaldiminatd)@th organic acceptors like TCNQ, TCNE, TNF, DDQ, chloranil

and iodine have been prepared and studied with Fourier transform infrared spectroscopy. The electron donating chelatarisl imogte methyl
analog in which metal chains are found in one crystallographic direction. The spectra obtained in the range of 406-a480fainly governed

by the donor spectrum. Only above 1700%rthe acceptor bands are visible. DDQ and chloranil both containing chlorine atoms interact more
strongly as compared to other acceptors. The electronic absorption envelopes are identified. The nature of transitilomg lkeéledttand free-
carrier absorption are also analyzed. Observed steric effects of ethyl groups compared to methyl groups are discussed.

Keywords : Charge transfer complexes, organic acceptors, infrared spectra, optical conductivity, band assignment.
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